ujjjfll -uhillg ugiflllg oolmll suhgJI uiiiinJI Imjioj ojjgiii oiolni uif dliiiliii 

1990 . 1923 ^IjJulI! i^jLia ju^! i_a! j-^Li 1978 jjLb ^ aimLJI cjjjl^ 



23 



7 




13 




23 




35 


(j ii'i -><t1 GLiiL*. 


51 




61 




65 




73 3L 




79 




89 




91 





95 




101 




1 1 1 




131 




139 




165 


' ^ '"if* o _N 1 i <i 1 1 i -^i 1 1 

<Uj>J1 <Ul>J1 (jk 4.3 Hall jjLua-a 


183 




195 




198 





1 99 jjUi„ ^ iJiJJi! 



(j j a ijlj_aVl SLljv LaLa Ijjj 4iill (_u>Jj fr« \n" 

<_,_a ^JLir" i nj (jjJI -LoL^ll Jl LajVI JjL-uJ l£Jo-I 
I "l"-»- ^ 4 (J .IT ' "" Cr^ ^ J^ - **' ' tCjLa^UU (JjLu 

La (jl_oj_II p-ijJs J_La (jl i ii tVI JLa- "i i ul JL3J 

' (JaLsegU 4i_u_u^ Cj1^_t-al 4j^sr <*v (j£. J ' ' ^" 

4_j!jTj 4_ a-Ial j_c (j-C ^ j j « " 1 1 3!.jL£j p &1 iHJIj 

(jl i ii i^l jlyal (j-u (Jl ' aj a I JjLj/J (jl ' 33 «Jj 

(jl_j^>.^1 (j_a I (J^£j i J- > *^ L_i3 

Jij_3 ,j_a 'j ■ a 2 1 1 (_,_L«Ji.l J I Lajj (jlr JX.I i n_i jJa 

Cjj^Iaj JL3 Sjje-ojJ! j! 4 i(ji(jll oj-A (jl JjVj 

J «1 1 n" <_jjulU 3.5JLx-a CjLiK (j-aj-II JjO*^ 

p_J i 1_J3 *(_j-^u ^ * rt (J^ cJ^J <4_i-aL>. Cjl I ( tlLbo 

I j ja c-jj^j sU^Li. 4JLI i_dJi julj cJ^ao 

L_aj-Lb £_o L i t hL-LLj (_^-iaL>. » ij 1 i ii l—i C)l g Ktl 

. 4_»j_ol_La (J^ (j mi o**i 
CjLLLII i>j_& fligj.! (jl dilj (jlr c-jjj jSj 

L$la (JSLI j i r-i I j id iih-sJ.1 (JjLi!! CjLiill aJJt 
i L^jLlCj (j£. j_L;L»jJI (^ L^aJLa-" i n" L^j iLi^Li. 4jlI 
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£-<ji3 (jyl^. -^jjj La iSjjlI^J! SjLaJ! «^Laj i_dJi 

^ jj-uijQ CjUlUI i>JLA _} JlC jJl2j L^-Lu iSj-alu 

^ .^1 ,V, 1 \ d I j , p j Lu Lj_ijs ^ mm II L$j (J-aLaLu iCilia i>_ui ^-"^ 

J-iLojj oVI .^~VI ? ! j^j-V Sj_p-jJI S_Ll^jJ! 5 aj tall I 4iJJ! Jj<3 Vj 

tfj-A Jila (Jj^s-I (JjLj/J (jLcajVI j^jj! J-i! (Jj iCjLaymi 

(j j i "llj Sjj^tJ! jJajjJI (jij (JjLx^jJ! JjLqJ cjIjLS/VI ^jtidLj/La 

jl_o*V1j ^JjL_ojJ1 ^J-SJj ^jjjj^-a CjljLfol JLsr**( i nl La^ ijL^tjJI (_^"aj»C 

tjl mjVI Lkj^JLi! Cr lJ! J-jL^aJI tfjut o' ^^N' 1 LjLj T VI t cjlal , ,iU 

£__j_a^>. ^-uaj Iljj ^ a uul 1 "i < nL>. 1 a tt> £j£u-u\j>. Lt-uLt-ul JLaaAJ 

. ' aJI 

jl ' i La ^ ac J U (_£j-^>-l U9j-Ia i_dl_LA ^jl j j < a j » ^jl Ij-J^ 1 nlf ' ' * ' 

J-i iJjL-uj (j_o <L3jju La i_3^L>. 4-l>JI CjLuLdl -Slj-^l JLi^aj^U 

JjLpj (jl , ,," oLjajIV a ijJLut (jl jj i aj ■ (jl dlJ j£ I ijlr '.'*""_' 

(^j-^JI (j-jLSLlI * * c Lt-oL>. L-ul i n~wl ^ j"" i cLt-£sL>. ci^tjlj ji Lt-£sL>. 1 1 ala 

i^j^-*-* C?"" 1 "*^ i L>- !:^ ^• (J^ L - 1 -* ^LJ^J L^-t-A (J^sJ ■ ' i I j tl . **" , ,.1 * ^ ^£ jjl 

iOLiKJI tfjbtjjjs Vja L^aljii=Il<j/l (jSLajj liUjUJI 3JLLII v2jI oKdllju 4_uiila 

(J_a_=»o Sj-L^a ^Lajv L^-Lu La_i£ '-^ ^ri- 3 *- 1 L^^* * *J I ' "* t * I J tl)^ 4 ^ 

. Jij i r^i ii I, I (-;r L«J.I 

(JiaJ ij^'i/l (jlr L^jl VI iCjLuL^ LiJ^s. Lajja 3 jl <if fljj . CjVLjIo-VI 

.4_jjJa_Lll 4_o^L*JI (j_a 4jLaIljt_aj 4_ajL"3 
■2 jj La * M 4_j^>.L_lJI (j_a r 1 1 (jl ^ *j« ■ a H (j_a jj-ujJ ij-aVl 4_i3_LiL>. ^^^J 
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6..Q Yn o 



LijL>.| jjj . 3j_j_l£ S^LiSLl Cj Laj mi (j-o ^LjLfli IjJLC LLlJI (_L3-y (jl j*l talll 

jIjlcLj i_*j^jjJ! Sx.jjHa L$j| Ljjl>.^J LdJjd Vliu 2jj ,%..tl cjL£j_U 

nj^j^ii! cjLla 2_ij .'-->»tl cjL^jJL! a jjt j^j- (jl (jSL<u iCjVLjZo-VI 2jj la I] 

cLuijSLI! 4il ( _ ;r 3 >j a aS ^1 iXir't 1 <i^U I j'j'-N 1 ^ (jjO JlJj^ ^"* jS 

5j j 1 £ 4_j^>.^L_t-a 1 ■ a J 1 * se * i L$3L1jjj>. I a-iala j-ujlj 

(j^x-l (j^-II 3JljJ_>J! d i 111 0j_fl> ^jjjS Cj Laj UXI J JjLj/jJI JJiiJ ^1 JLy" 1 n^U 

. LflOJ-LaJ 

l_La (jjj-uSLil 4-j-cu-lIL Ji^- (jJI Ly>c JJ-JJ jj ■ aj 1 1 I J_a> (jl 1 £j i"i 

4_L«-o_mJI LcjIjjJLl LoLx-l i."'K JL3 jjjsVI 0JLfl> JlLa ^1 LcJjJaj (j^ dUjiJ 
(_t-j^>* <JL>Jtl I J_a> 1 ^ **. • a j j i nail (j-* ^ J ' «° lj ' a ^Ij 

(JjLu/jJIj CjLajUU (J^LjJ (j! Ljj^jG I jl Lis. Luj-C a j J a II I JLfli j_ujlj 
J^jjJa 4JLjJL>JI ^uj l_4_il iCjl_tjl£LII (j-* (jt-uuVI p 1 ti3» ( _Liiw 1 _i 

(j-C J 1 .1 yl\ (j I r S_aLj 3j_La_Ljj/ j Laj 1 iU jJ,La iS^LlajSLII jl jII ijjLfli Jila 

llLIIlS iaIjjJI (_j-Lc LaiLSJbjj I j 1 1 ■■j j (_ylll ^/'^jij^jj g^l JjLj/jJI (Ji)-^ 3 
.4^1 oLSKJI L>U Ji.b jjjG (PJI SLaLgJI Sbj^pJI J JLu^Vl ^1 o.La 

l ^e\-?>* c_t_L^j-H_) j^t-g T u (jy^-II 4_uLui_jSLJI CjL1j^j>JI l j l '^ m * I Jjl^ j Laj 1 1_4jI 
4_uLuij^ "j a ui ( _ ;r 3 CjLajUU (jjs ^IjLfli IjJ^ I J-fli I J.'J^j" (_L«->«J (jH-Ilj 
(jyJ-ll l?J^*^' 4-uLLtt-iSLII jl jll c-ij^jjj JJLao 1 L$£. jj ( _ r 3 S JU^S 
JJLjoj Lg_ijLLijj v2jLi^jJ.I oJLfli SjLjiaJa JJijo '4jjJI S-iijJI Ji-lj 

1 U \~< (j-^-J ' 1^* M J cL_t-£5L>. cLuLui_j^ fiULl ijJl_Lfl> (jt idJJ!i (j-a jJLuj 

L^JLcJIjj^l/^l (jfj iCr ^JI (jjLCIl ^ L>UJI 

i_ij^lll MJjw 4jjLuij£ CjLjjjjs. 4jjjt (-;r Lc- l-^J-II L>s j ' 1 aj LxjI Lj^LiJI 

.j-u^ Jl>. (^jJI 4j^JlLII Cjljij-all d 1 i^m 
idilj 1^1 -»J I 4SLix^5 (^1 LlLSjjI I jl J 1 a 'S I d ^jj taJ aj j -^1 1 I i-& j^caj (j£_«£5 
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tCjl_*_<lIL>J,1 d I nil «U-aL>. CjL*_s_r»0 ijr b g_pUJJ Cjl^ i'ii-^JI (jl l_2j)jjtl! 

^1 ' 11 1jL^_i i dj * ^jl CjI^> -»J I aJJb *^jt^" , .." i 1 * . ..A »f ^jl , ,, 'J j 

I d 1 **' se rt i (J_a_*J1 ^_u_o2jj ' * ^j-* y Q ***' ' " Q tj^'^ (JjjLoJI 

. LJLu JL3 an^,Vi 

^j^j J I , ^ "\l 1 |_a 3 Ij i ,ij dJLLfli (j! (jlajILflj (jl Jj V dllj (jlr 5jL>-MJj 
dil j Jjiij I »Ua I j '£ tj , I j Lu L«-l3 CiLajUU J^LlJj CjIj at" i nU i> j-fl> -5l>3l 
LfljLLoJi ( _ 3 jJ! i_ijJLu/V! ' fllljeJ j<sJ |_g JuiSj j_lC. ujjI i ..Li 

■ j uuJI (j^c-i LilLc ( _ ;r 3 
( _ ;r lJI 3jJL«JJ 4_x51_i_Q_tSLll (Jl La-J^l (_LjL<j/J (j-a JJLC i— a I uu^l jo-i JL3J 
CjI^ mi-»J1 ^j^* I (jl (j-\_jjj tClLa^WU (J_}LtjJ CjLuLCJI aJJt ^* 1 L^aJLa-" i n" 
Lai till]} ^J»^" i4_t_L»_a Cil 1 1 uLLa ijr 3 4_uLumSLI1 _}l ^11 ^j^* 1 jlj-sLi ^o-£J 

dllj ( _ ;r 3 ^ La 3eJ i(_£jj>.|j 4jjj/I_Lo <j-u 1 La I sej V. i4^.!jjj liilju j»j-2j 

<L-aLi. SJlC. S^La J£J (jl Li£ 1L4J Sj^sLs. S^La 3 , , ,iLla J'C 1'^ ijj^-!' 3 '^' (jlr 

. I ' ea ) I I ^ * 

(j-a (jLa i^jiajj VI (J-o-tJI CjIj g t~ 1 11 a ( _ ;r 3 ^i-^ 3 _W Sj-fliLtaJ! oJLfli jJLjjj 

(J^jtlll {jja (j;jj>.^1 (J-a-LlI CjLcLajv ^_La_i 4_Ll*_« 4_uLui_j^ 3^l_o jj-dJ t5j o«**t i nU 

f\ uaJl ^jJlII ^_^JLc Jj 4_ul_ui_jSL11 ^1 i> J_fl> (j I ' agji \ I (j-aj • 5^ ♦**( 1 n U 
' a 1 1 a (j^s (J^tlll CiLiL»c (-;r ^. j taj 1 •■" (jyjJI J JjlI! (^-Aj iCjLuLCI! oJLfli 

■ a j uia- JSLI 4_i£.jjJ! diLa-i^JI 1 n'^l SJj'i 1 nUj ijj-V 
Sj^LtaJI i>J_A ^ i"i**t M (Jj tda-S^ (J_a_Ll1 Cj ! j-ajLo_u_a i _ ;r l^ J-^^^ J ' ^ j 

jtj-sLj j»j-23 3JLILlII j!j^>J! jj^jls iCjIj uu-JI 3S!iaj5 -i'j-^l La>j_ii. j^rv 

^Ij^uV! ^yk: JLcl 1 nit LtJiyUJ 
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6..Q Yn o 



jLSj 3J-><-!l 4£!lx-a -i'j-^l 'j-J^ J n 3j_&LtaJ! aJJb Jilx-i lil! jl£ 
4_o*^J^_u_aAI1 CjIj-ujuJ! ^* 1 Jl)1jL>.l ijr 3 4_uLui_jSL11 _}1 ^11 ^* ' t. < i < ujj 

4jl 3j i aj jl 4£^Lvu Lta^tla IjjI CjjL>«j (jl (jjj (j! ^J^-ll ' "-»• 
<Lxj!j ^ i",") Lojii^. CjLil a « jj CjJLaj La lillj 4JiLoi (j-oj . 3j_&LtaJ! 

(jSLIj 1 1 j iu j uuxi i_ol£LJI (_Lsj>J! CjVLs. (j! . ts» \l '. , jlj^l SjujI (j-a 

L^jl (jJLc jJjj L«ji iL^-La j<uiJ! j i iu SJIjl J-i^. jl olj-ijl (j^Lc L^-La 

iJ? _3 4 q ^.jjwQ ^"i j ■» It JliLj^M j ta ' a J LajL_Lc » ilj ta ''-^Vi jj-* 3 s-^-Zu 

l_Ajjj2j ^yZLl I 4_ul_ui_j£LI1 .il^ll aJJt ij^vz CluL^ L-4-1JJ i 3j-u^ Cj Lc^_*3J?e_a 

■ tjK i, ill 2LaL^ (^JLc ojiaxuAlj 

SjjJ t JLj w I c JlcI i nj (jlj_lill JJ^i JLs-l 4^ejlj (j I lLLIjI^ ^ i aj| Jl^j 

i.iii ii *m i_tjj_c jL3 j-^j «LxjIj (jl Lj^ njlj^ill vijLiI ( _ ;r 3 (jiajjJkl 
I ir-iVl j^jJI ^aijlj (j! da ^ _M j LaIu uliLi^l (JJ^-V J-*^ <-^L2jI 

.(jiuVl ojut (^i^ l*.'^ 1 L^I >i5 V (_L«j>JI <■ i j i .."> ^jill 

.jLill t __ r ILj T JulC (jrijjU JJLc. i^J^-l Jl 0^" 1 nl 
aJJt tj*-i sLi^sLi. 4iJ dJLut (jl (-;r Lc. Lt-Lgjv ^laJI aJ-tb (JjJJ 
^3 L^-La jlj^Li (j^II 4-uLlh.iSLII CjLi^jJLI I jj'a ^Jii>-"i 1 iu 'LpJI 

Lo LaLxJ JL>.| i_3jju .(j^-*^ 3 O^J^- ci-^' <Lt^L>JI CjI 1 1 nLUI ^Jl>.I 

( _ ;r lJI 4_^Lj_«_lSL!I jljJil oJLA J 1 aa Jiju jalj jais iCjVL>JI eJJt ( _ ;r 3 CjJL^cj 
i^jjlj V dJJjJj i4Li2JI oVUJI (j^n i ^ VI itljIj-Jtlll tfjut Jla <_ , j 1 ,m 

L^Jij^o (_yjJI jl-iVI (j! Li^ njVI L^jj^jj jl jljll ojut i_Ac.I 2 

1 1 



» I, i n, i.S.I I 6aI 



(jiiju (j-l^. i_3jjijJI puj i JJlk-o Jl>.Ij jjI ill Jl>.V (jl ^j^JI ( _ ;r 3 

> , T 1 jL^j>JI ijX*- Ij-Jjtj jAI OJUfc JlLa CjJLjoj . L^la 

(jl ^jj>J! <_d ^Lji JJLao jjs crd^ i<— fljLlojJIj (_p3lj^.^/l (j-o l>ji£ till ju ^ Jiisjj 

^}L£JI 3JLU >Ljj_i LtjLi^l tiilju (jSUjj iSjJ^LI! d~l"aj , v, ^ j_ubJL, 

Ojut 4j!lal (j-oj i3j_<I/LJi! j_a!jVI w aJj (jy^J ClLaj U tl J-lLjJ p J ' ""' 
Lg-ajlj-"i 1 n j .slj-tl (j-Aj «>i^l ->Uys» rfUJ/b 5La^)-«I! jljl! lilt jljll 

(i(jjil>J! cjLj jL>. »j ijJajJ! gj^oj j! jj^U cjIj uuJI Ljj .5I3-U 

i.'iflj i^il (j-UcJi^ (j^-J SjUI j-ik i."i iilUl I jl 4j|j 1 L&j_j£. (jjj 3jUI ojufc 4j 

.jjL^jVI jux. j»>lSLII 3JJ L^la (jjSLlj ^pJI SjlliUI J*j>JIj oLJSLII 
dil j 4_uiij L^jLa (^"J! C ^>5LSLJ I j i ,i->. Ji-b jll aj-a oMUl I jl La! 

iJjUlII t_i ^lt^/lj j j 1 11 II ■ Laa. JJLaoj iCjLijLuJI J^uo (^ylll SjjjSJII (JjL-ujJI 
^lll cU2jj-LiJI ijr A tfJLAj ' *j a l\ ^Jj« i"i**il1 CjLijJju dJJ!i ijr 3 JjLa-i (jj-^J 

dJJ j J « "~ Lj^ '^Lp^l oLVjISLJI i\ 1 Ji-|j 5jj>iJI (_p=Li3.Vl L^j Jjuij 

CjLsJalaj CjLxjj_lVlj jj-UjlSLII CjLli^a Jila h_iJjl>.VI aUjl-La-iSLH jl jll (j^s j_ulb 
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(J M J<" J-ojJI 3JL>. ljr Qk ^j-h^ <^lL»-9->>J 

l5' O"^ -J' O^J^' (j-^ W O"^ I <3J Cj Ij t> t~ i ii a 

3l ij] j aVl ^ J_3j 

4-i^>L>. CjIjLJu! 4jjj* (ji^, jl » uu t iiVl (j_i>^ 

.(j^Li. J^Jjua L$-La JSLI 
iCjIj ui -»JI tfJUt (j^l i ii a I i . .-. -» a jj LLlSLIj 
ijjil!! I ^ o j a j (_^J-J! CjIj <i »" i ii U (j-a q] LijL>- jj 

o^03 J*iJ! L^uj jpll L^UJIj 

diljjj jjJI j^ic (j^al jJI ^^UaJI L&LjJb 3 j< mi" a 

SjLc jii j ■»" cjIj m.-sJI (jjs ^l^j^/l i>juk .slj-sl ijLs 

l_£j^>.Vl j-J-«-l (jl L&ljLsJ (jr^ ' ■ ' * 1 "-^ *^ Cr^ 5 * 



I J 



»UbliSJI 6aI 



ojut jus-V <j-^-*? <j-^ ^-^'j^ J-' i?" 1 "** 1 1 j 'j. 1 cjljLiyi JjLuj 

I jut j^i-I j>3 <U I 3 1 1 "j j jl3 SjLS/^M ^i)i^ j-^- 4 - 1 o' Jlj^Vl 

j! djlj at" i nil Ji-lj oLa^Ldl Jj>Lu ^Ltaj (j! Ijut (j-utJJ iiiULsJI ktl 
i-dLufc (jjSij (jl Ju .JLa-o-VI JLl*j ^ j i aj iCjIjLi/VI (jjjjia Lj^U»JI 
.(jji^l jJI ^^UaJI I 1 A w ' a (_j^> '"'1 "jl* 1 1 J >l .'"'J ' . ilaljelill^L aj (Jj j-f 4-Lu-uj 
jL3 Cilj uu*JI ojut (j-tj (Jl * ajVI sLaii-il i_<-uul (jl »l aUtl agj (_flj JlSj 

(j^_4-i (^-^' SjjL^jJLI 4_ljLj_«_lSLI! j>I jll (_>^utj jlj-sj (j i ' LoUi-i oj^? 

I JLA (Jila (jl i '1 i"i . La j_al jl JU-aV jl £ l-'J-«-o 4_aj U a (JLi^sjV Lfral j3r~ i ill 
i> JUt dilj a »" i n a Lj^Ls. j iVnU (j-oxl jjl ^^LtaJLi j-jLjJ (jJ aI talll 

.CjIj mi-»JI 

(jl ^-$-1 (j-L-iJtJ 4(_p3j-ill ljut CjLuI (jj3 lluJL>. »1 aUTI (j£La_i Jl9j 

I ^a_aL]9fl ""«lj uiaJI a, ) & ^a_ii (j-o ^i- 1 (J-^ -1 d ' g3 *-^ > ' i 'S 

tfJUk (j-C i a uiSLll a J U j 3 Laj i d j a Utl u-ijLkjJI ^j^*; ^! jQjLj 

4_oLj_«_lSLII CjLi£j_U J i -»'» (j-a CjVL>JI (_^aij ( _ ;r 3 Ij-cSLa-ij , A ,",tl 

. (jjiLui-iSLII I J'J^j" (jr^J I^Sjjijj (jlajJiJI I Jut 3_ajli>-~i mXI 

Jj La^J I 5 tj j , ,. (, , i , ,i i LilJjj 4(J_*5_lI1 CjI^ o ***( i n a (^yl^. 4loL> 4_a_t-£U Cjj^jJj 
cLtjLLa J j ■ uJ 4jI Li^ i(jl£La (J^ j i"i"i i" CjIj uuJI iJJLA -i'j-^l (jr^ 

.4iJCjJ,l 4jLjj>II t_jjL*lII tlJji Sj^jJI L^J^- J-«-iJI Jllj^f 
I jjsLja JLfli idlal i ajj\ ^jls J-" 1 ^ ^**'**- ( < s-^^JL : ? , - 1 »l tt-L«JI (jfuj/l JlSj 

lj_aLa i(J_«_L!l CjVI i i"i p i ii-v (ji^. J^>-JJ cH^' -SJ^-II J^'j- 1 ' 4j-uIjJLi VjI 
jo-J 1 1 j * " (J£ CjLj^Hjcjs ! _y>.jjr" i ill j i(_fjj>. VI JLtj S JL>.lj J)jJLll t>JJb (Jj^sajj 
CjVU Mill Jllj^l i '11 1 ii a (jlr iSjLs. (jlr iSjli. (J^ Cjljjlbeji jj! 3-<-uIjJ) (^ lj>Ju 

.(JjjJJI Sj <i+" i i i a 

I I jjl<- t_jjL*jJI o jut *Ijj>-V CjVI < uJI J>lj^l jLlo.1 i. i i i ntl JJ>.JJJ 

i ii II tfjut (ji LaJb i IjiJuC J-a-iJI Sj a »"i i ..a Jiljial j_^l L^ji ^Jl 
^ 1 r w j*» I JujJj iSj ol i ii U =La\^2\ (JL»cVI i. ilr Li j»Lj-2JI (j£. SJj'i i nU 



Jj , ^-»lt L&JUS/Ij ij_alj3U I jiil" 3j <t1 1 ii U iJJt, jlj^I ii_ ilr VI 

.sL>.j (J-«^l Lgj^LLba-l ^1 jiill tClLajUU 

£jjILj jjJLJI jj-* jj ^ **' ^ *Ltali Sjj^j-a L^-j L-i (J-«i-tJ1 -ilj-^l ^J- 4 -^ 
j-j-c jjJlI! aJJt i— Ac) OuL^ S-"i>^ ^-6^ (j-^J • ' "> y-*^ 
j_uSL!l <_Sjj<j (jVI LuSLIj i I'm "u LgjJljLa (j^. JL>.i (OJJtJ Vj i4 A^fcjtl 3.ijL»_a 
j-_l1jlj ^ > ^-S i Lg-La ^* * 1 1 cLojlij (jr^- <— 3j-*^-JI (j^-*l ' -ijJLlI JL& ^j^* ) (jx. 

Jl cjl_j_Ltc ^j.i>-~i i n* (j^JI 5_uLuijSL!I jljll (jji jjJ-*J I j ' • ~ " 
■ 5 > <i »"i i .I U .slj^l 1 a 1" ~- a (j-u iJ^'- tu J-"j t — 1 La j U U JjLjj 

(^jJI J-iLII JjVI <13jJJSj iJJjLlI Djjt jjicL l_3jjllll JlSj 

dUi L <j J I r (»J-2j (j^JI (J^jj/VI (<i^iJ Jj^sjll! (^Jl L#ia J£ oLjjia-o 

^ Cj Ij ui -»J I jj-a l_Aj-LC jj-o 1_Aj\_l4_ij (J-4-^II 4£LLx-a Jj i n l m£J-JI £_j1jJI a I * 1 1 

«jjVI SjLa» 3jLc (j o i nl till jjj J-^V ^JLaj-il *Lliil Lgj&Lsol 

i"i i_3jjij Vj .sljJJ (j-a I ta-iL> OuL£ Lxjj-3 «jjVI jjj» jl 

(_p3tj^.VI (j^o JJJLc ( _ ;r 3 d <LuL>JI ^> JLa-"i i n" «jjVI -il J-a» (jl -*-SJ 
j^JJ I j »'a \j CjVI i Mill Jgl iVi SjLjj ^ Jiir" i n~ w j'a J-a-JI 4SLL4-0 ^^jS 
j^l j_a (^Jl iliVI i ui II 3_jI J_* ^ ^JLir"i i n* JL3 L$jl La^ iJjwlII ,jjJ Jbj-o 

jLJujJ ^j-it sLjJLJLII a j i .I j 'ij-ll L^-jj-jLs (j-SLIj i *LlJ 4jjj/l_La 

.^IjJLlI j^Ijjs (jJI CjVI < Mill CjLcjjij*-o 
J-fl-iJI (j_a (^sLi. ^j_i ^ I c J-'V J^*J 4_LaL>JI t_)jL;tl!l Ojj^j-I J^j 
jljll alxit q~\ t-ijLstlll tfjut (j^i (ji-pj i«Fire Ants» «jLlII (Jaj)) j<u-uLi i-3j-»j 
LoJLt£.j i4j_*5_JI 3jj>.j_4_j "jijjvjJJ ^jUI 5j-)Lj i gajj fiLt-^Li^ d La i ul jj jj-aj 
(jLi SjLc liilj J*^~ j' a o^J^' JJ2?I jlj-a g- 1 a" (jl 3JujJI j-it JJJJ 

cjIj-"_s w 1 c dJJ!i (J_*_i" (jj-Aj * Ltj j t n ^Lut <LiAl>JI L^jj-jLi jn<i I" 

(jl lil! j (j^. jj-yj 'J-'^' 3jLa (j^s ^ 'jj i'r-i lj-^ 3j-o (J^ g- * '-'*' "-^^^ d * ta S" a 
(Jj ij <i"i i ii a i Lsa. (_j^Lc U5^i * O^J^' ^ * 1 lS'-*-'' j'j^^' 

j^UI^ 4_j ^ La I JL& 4i«JI 
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si in 6aI 



(jl J JLo (j^-Jj ' J ' ^'**' rt J^tj ' La_> 4o_ut (jr^ ^ J * ' *^ J (j-* ^J-J J-j^t 3_}La (j_« 
Lxjj Jj ijjV! jjs <j_o 4-a Jij-"i i n U SjLU S-ui^^ till j Jjtij SJLoJjl 

, . j I U 1 1 JljJI SjUI tfjufc j^JJ JJJJ ^ Cr^ 5 " J*^"' 

jlj_a (J I <i »" i ill C?"^' t_jLjjj/V! (j^. (J»l i n"i I (jl Luk Li] J-J "^J 

$£_LiIlLU Ja >■ 1 1 1 JUt £-*isj 4j_*3_Ll! jj-dJ (jr*-°J '^Vl 

S^Lc cjJl^cj I jut (j! JL^JJ I jut ^ (jl!! djLj/ljjJI oljji juD 

jJL«j La J i r w j a i LjJI «LcjI «! juUI (jlr CjVLiLiJ! (_£Ji^-J J^-»J LoJii^. 
JjLHj 1 1 ^ i ii i-v. *l_LiV *! jLc. jJ-i^aj j^>-I (_gl J i £ ^J-° Sj i"i->. (ji^- !>iila 

n »" i ii U jl (J-«-i-II J- ^? 0^-° SJjjlII ^jjjs IJ-jj j<u £ *-'- a 

. j_jJlj>J! jJsj_U I j_a *! jJLl! (j_o Sj-^j Aj^-W -^'j-^' j-^^ 
5^ o ***i i ii tl ^js^-a ^jj-II ' ^" cj^* ^^^-^^ (1)-* ^-J^- 1 - t^P^j^ ^tlsa-uj ^jji^. 

(jl I 1 a ij-jV! jlj_a j se t !j_jJ_Ju LiljUso! t_jJU*Jj CjVI » uJI (jl jJLjjj 

4_uLaJj ^JJ ' a * ^-^^UJ Cy^* i Lp 3 J^^ -^^3-^^ j>JUt J^>*^J (j ii-* 1 

^jJI jJailil (jii^Vl JajJI dilj 4_uiij i^jJI J i^LS JU j»jjj/jj.l gja^ll I JajJI 

.^IjuUI 

O - *^ " o'j^ - ?^' I f Jl <_P=J^' ^^J-" 1 '(ji^*.' Lj-Ltsjj LijIj j j i n" 

<U°Ll2_>J! ( _ ;r 3j . I j <i itj I taj. L*j_uj/ (^ J-^J Ujjl-^J JU JUi ^Llaj ( _ ;r 3 liil j (JjtaJ 
jjjj (_J_c_Ll t jlj-3l (j|-3 i L»^lj lj-ol ^ j ' <i I i(jVI I j n itj tiajJI IjUk Jl*j ^1 

J^Ja (jlc- (j-° JajJI dili 

^ S-lSj. jJ^I 3jLa iJJJUjo (_g jlll (jjjJaJI J-^y jxJI (J-*U! Jjt (j^lj 
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■ j*C ajj (jr^J OJ- 3 (J JL Ai <*' ' s *-^ 3 -J (J-° O^J"*-" 

(J-a— L#j ' tla LscJ 4-ul- L t M^ J1 *j A 1 1 ^juj. jlj^^l ( ,iL) (jj o" j U 

_}1^_a £7^""^ (J - * 3- ^ CjVI ♦ mi (ji L^_La (j-\-aJ (^ylJIj tClLa^UU L<JJ (JjjLtluj 

!j_aLa pj iCjVLi-JaJ! (j-a J-*!!' -^J-^' O *"**.' *^ aUtl (>Q*j j»L3 JLflJ 

^jC. 4-1^ *( i u CjVLfcJoJI £JLA 3jj>.J_4-l £-*2J (^jlll SjJlJ! CjLjoHjt_a (_^-£3^Lis_u_uL] 
^JLta-L^ja j_j| ill Jljs.^ S JUlI! CjLjUjcjs I j-ajii>-" 1 iilj iJJ^I SjlLa 

.(j^jVl ^Ja^ (_yk- 
t ^Ja 2 **' rt - la 3- (^j-k. ( __>-3j^1 ^Ja_*_u (jrLc J-^l 3_}La £-*-aj -^J""? -4 - 1 ^ 

1 -i-ij-J (jj-5 J-5^l I JUt ^ i~~r I ClVI » Mill (j-a 3j_u^ 4c jAJ*-a JL>J! ( __ r 3 CjjjLs 
isdAia 3_>-_ij£ 3jj! J) 4ajjt (__ r l^. Ja->J! I Jut I jj'a p-<-uj ___ ;r -lJ I CjVL>J! ( __ r 3 ( _ 3 _l>.j 
1 J_A C)V1 * miTI duL^ i(_£jj>.i 3j-a L^-t-lj JjoJtliJ (J-a_Ll1 a«**i 1 u a (j^a IJljJ 

(jjj) Lgjj n" 1 'i a jj^l JlaJll! 3jjI jJI OJUfc f_y£ jj 1 h"j ij-iSLflJ J I (__,£.__) (jjj) jjV! 

.Siiilj (Jjtij !j)U <-3j-*J (jl OJ-^J Uj- 3 Per" Cr^ J - "" o' 

V 3j_aUa CjjJLs. (__;J)Jj jjVI JiIjjj j-^J-j *J)Ljj (ji Jajs-jJ skj 

^Ljj1=" ,jjs 3j_u^ <Lui£ J-Usj iJaII 

aj n »" 1 11 U aJJt (luj& ^stlujs i£Li£.Lu>J! Sjl5l__JI g| j uU La JLtkJ! ^jjs 

aj <<1 1 11 U (j-o jjs-V! p uiaII L^jLj CjLjjIoJ,! ojufc tfL>>j! ( __ r 3 L1L0. I 4SLU! AjLjij 

iijLalia aj tji~ 1 11 U aJJt ^Ujloo (jl g^jJaJ ■ ml 1 uU (jK 1 n J>! jLcl 3j)Ljj 

i—Sjjlj (jl jJa-i-UI (jjs (jL^ (jlj ijJ^I J)!j-o t_4j^jj (j^l (j-^- Sjjlj 
i_ajju La (J^_) . (_^LuijSLI! Jjl^tlll ^J-^ 3 (*^^-^ J 3 ^^*^' S-^i>^' Cr^ L ^Ij 
i^Lj^Ja LijjLCa (^ (jr^P ^ Cr" 1 -^ ^° - Jl3 ' Cr'l ^J^ 3 *J)La Lipi (j^?l I (j ir 

Jj^jvj f^-^ 1 ^ Z. ' ^ idt^JI j^j-a_i LtjJI ^Ltiijj jl^jIu La Ljuj-tdU (Jj 

. L(JJ (j^jl i n~wV1 (j_a CjVI ♦ Mill (jSLalu (jy-^* SjLtl i>J_A (j_a (j^_»_a j^j^jjj 
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Jiju LuL$j J-^l \jJt I J * ' '—J (J^La- <i i^VI ( _ ;r 3 Ijljj 

1 Jljju 1 La uj J-^l I JL& £-^lu-s (j?"*"^ CjVI * uJl (ji lLLIj (j?-^ <— ujUjj 

VI j jl LaJLlI (^LuijSLII I JLA J-^j ^tP 3 -* ' ""' * ml i ii a 

ijjj^/l 3_}l_a j^t- 1 ^j^LJI (j»ajjl ^ ' " i i iiLlu 4_La_u_uJ 3jal i a t, 

(^-3 Ij j i ii LgJ-la 5j (jl 4lo_Lll . .." ( _ ;r i!l 4al i all (ji^. Ij-JJ^ ^i}-^ « (jr*-5 

f^^-s i .I U J-jj-j 'j-jVI 3jLo jJtjjJ ^j^U! (j^sjJ! j-Aj nj^lSj^j 

. 1^**t oC< 1 1 ii (j-i i n o ' ^ ' " 5-*-^ ^ 

3.>Li SjLJaJI 3 j i^iLjJl aj-i, (ji i^-JjVl SiitjJJ dili J£ ,j-a jjjj JLSj 
JJljso L^jV dJJjj iSjLU 3 j ^ M . ^ t 3 j , aliij lj-u£ LSjLc JLti jjV! 

i^jt ir-i j-lc llL! j (j^Jj iCjLqjU U (JjLjjj (jl (J-«-lL! I jj a <j^>-<i-i t _ ;r llil oLal i nU 
j_Qjt3 jj^/I SjU (^lll SjLlLJI 3_lusL>J! aixit (jla idil j ,j-a (jjiSLJI ^^Ic Jj 

5^ I nil (J^-l J (Jl ' ^"^1 ■ "'I jl Q C 3 tj^ , ,. (^1^ Ji£,L_uJ (jj-AJ i L$j1j-J_a_a jQ-Al (j-« 
(_pajVI ^e_Ia-m w I C L^5|_flJ j» J-*^' SjLa j-jLLsj 3-g.j i n3 . J-fJ^ J^>- (^-11 
I J**' * ' «°J (jl i^J— <a_x_1 1 .iljjs^/ (3. 1 ' " 4_4-iJl^1I jIjV! (Ji.!jG 3Jj^Js3 SjILaJ 

jl3 3_«jJl2J! jLiVI (jV iiLIij iSjujljJI jLiVI tS^jL^ 3j^£ ^ 

.(Jj^Ja (j-oj J-i-o <-"i^"i tlj Cjj^jcjj 
CjLaj I < 1,1 (Jj-I J-J ^J-^- LSA^ 'l5>^ *jr!- a 0^-* L)' ' '1 '"' 

4 i i ii ilb (j-ti-J (j-o CjJL^j (jl (jSL^-l La £_L4-lJ 3j_)J_>J! CjLo^mi fiL4_lJ_^J1 

. JljJljJ! juul^1\ ^>»j (jjJI oVI < Mill jIj^^ 

J I J^e-JJ 3^.j_<j/ (j^s CjVI i Mill jlji I J-^JI-J JjJU i_?J^" ' ^j-i- lilLlAj 

<(_JI 'j aj i^jdl *l jJLlI j? JLjj^aJI 3_uijti (ji ^-l^jI Jiia ijjVI 3jLo j-jLtaj 
iCjVLixioJI LgJ-i aJ (^ylll jjVI 3 .5 La 3^Li^ j^a LjJjJa Ljjj/Lu i. i i uLuj ij-J^I \jJt 

Sj_sj I r !>LjJj Ijuk (jL^ iLjJLc jjVI SjLa (jL£ I <ul I jut (j-ifjj 

.jj^/I Ijut 4jJI Jij2j i^jJI *ljJ(JI jl Lu^aJI 

S^La 3^Lii^ SjLjj (j^s (J-a-iJI cjVI » i"i (j£!jij3 i (J»l i n" t (jl l_Ll ju 

^jJs ^11 I jjj i aj I jl (Jjl i ."ill I JJt 3jL>-VI (j£La-ij ! Lg_La JjlZUI jl jj^I 
^j_2j L^JIjjso *l_ij| sIjJlLI I j ' La a CjVI «-uJI (_JJL>.I I a LaJLl^, : (jr !LLtl 
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o «J i 'i a SjjLc j-j J" i n" ^<u i I j ■ oAll *! JjlI! ! JJt (j-a «j^>- ^1 lallal J Vjl 

.t-iLfiaSVI 

I J^j o <"j i ii U tfJLA jlj-Sl MJg^J 
(^l^. JJ^/I SjLa JL>.G jjJS" S-iaJtJ! 4JL>.j ( _ ;r 3 sLLa-Ll! I JjJ (jl Laj 

i la >J1 ! JJt ' a 1 till JLij 4 LjJ^-i (3.' ' " rt ■ taj> «LLuk (^jl^. (_pajV! 

(j-uj '^r!- jl 4jj£LlJI jIjJJ (_>aju (jj-\J J^S «!jJl!I j ) ia a (j-u 

I J Co -1 1> jjjJLu iJJ^I SjLa cL»j!j_i CjLjjj>.V! CiVI » nitl j » i"i" LaJLtCj 
^aJI 3j_<it>J! (jl i La a. j I JL3j . JjlII j JuLOji ijLjol (^ j-jVI I JJt iJi^S SjjLu/ 

( _ ;r jkj tSj n + ~ i mU i>L>>j! ( _ ;r a 4I3L3 j-j j" i n" ■>! jJlI! (jjs L^uLo^ (^rLc J * * 

Sjli^iVl JJ^/I 3jLa ^1 SjjiijJI LgJjlC. (j-a ' flj-LaJ nil! j J»"~ LaJLtC 
Jijo V jl «! JjlI! J ' a "- 1 (j! ^jt-V, , ,." V jjylll i^i ->J I La I . SjiajtJI *LL>.j 

^3^M SjLa \%> <~i • ^j'-" 1 " 1 (jl oj- 5 L^jj « »" ' " " (jyJJ jj-nlLa i4i^Lj La dJLia 

I nK ijj^/I Jaj> SjL^j J-tC Ij^Sj «.! j-»J! (jL£ I nK 4j| dilj (^JLc sAAlS 
jjlc dJJjj 1 1 j i nal] sLLa L-u-LaJ (^rLc J ' ' (j! ^->^ «-uJI O-cl taj i 

3jLa (^LLtLi jJujjj *! JjLI! (j-a LgjjLa^ (j-^ J 1 ' C"^' <^ *l » "Jl 

La-a aj n » " i u U L^jJaX. «Lul CjVLiLJaJI i>J-A (j^ 1 'Lajjiaj Laj J^^l 

. J-fl-y (j! (_Ll3 *! JjLI! j J i a a ^1 t_jLtjJ! (ji^. L&j_lC ^a- uij 
JJX. (jl Jj>o i jLoi!! (-;r Lc «! jjJI i_!jL2j Lajj^. 4j| ( _ ;r ^jJjJI (j-aj 
dlli (jyi^-J iCj^yl JJJ-*^ -^^j^ ' . 'J 1 '*" Jj 1 a ^ ^j^" ■ ■■" V (jjJI 

3jl_a (^jjl LLulo ' tj' LJJ-^ 5^ a «**( i n tl ^\ JlaJLJ CjVLtJaJI i>J_A (J!la (jl_3 

i^ljJLlI (j-aflLu jjs LljcjjjG (j-aJaLuJ! ^ jjVI 3^La IjLQ^ 'JJ^I 

aLj-SJI ^ I C CjVI » i^itl (JLi^J jjlLajJ Oi^aJ! Jjj-a-l LuL^j JJ^I SjLa jjejjj 

.5JL>.jJI tfj^j 

«Cjl3 J-U » OJLA JLs. I 4jL$j (^jj j' ^d>^ 1 I iL9 i«3 J-l' » ("U-uLl i_3jju 

3_jL^_i (j-a ,_3jjjJI (_Laj I jl Lai .aJ^A-a cLUsjl CjjL^jj 'l-J^ SSvaJI Cjjljjl 
N 1 j " K l 'Lj-Lc j j i nil »_LLa-lJ i< flSjjJ 4jjai 4^jj>JI (jLa 3-^' 
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.j-a^/1 4_iL$j (jfS LaLa_i ^_j-dliej (j^** L^ :t ^^-j * )Liu£.^Mj (_^ojI <"i-»J1 4-iLa *"j 

i ^ r L^, j-u_uj (J-a_JI (j-a ' ^ '-^1 (3 J ' " (j-siiseXuiJ (jl La£La_ij 

^ j i m_i (J-a-il! ! (jl till j i» a (jLCJ i^LLaj-il (^ j! JL>- ^Ja i ■■ j' cK'J^' 
4_£jJljj cLi j"'*- ' (J_a_JI (j^-Jj i (l> 3tJ ^J- 1 * ^^-"J-* (3d^*^ Ct^ 

J-jjjJ J-a-cJI ->l>3l <j-a Lhhf^ l-SJ^C- 1 — -V I iSj^sLsJ! 4I2jjlaj 

t jl i n U 'j-^J «lj-c. tiJLla (jl dilj (jlt-o (jLCJ 'j^ 1 

Ijut (jLa ij\ i ii U I jut 3^ ^j-=^y J<itl (j-a (j! I il La-yj 

(jjSLj (jl Lalj i_al i"iCr i .iVl 4ls-j « JU Jlj La (jjSLj (jl Lai Jjs-lI! (jl (jy^J 

. SJLvjJI ojufc 3jL$j (^k: Jj^I jJa 
j-jV! SjLa (ji JLjJ.! ! j_A (^-3 C^-jjj>.| lJ ^ii\ t-jjLaill oJ-u JL3J 
I c Ljjl i n"i a (jaSLj L&j-i^jj (jl ijjV! i Lai. (J^ls s ^LC^- a 4ijjJaj 

J-J i J-^>-T 0"^* c?-^ 'LiAitAj 4la (^ 3j^j_a Ui^ * 'jLuiil Jala 

•c3i>^' J^ 3 Cr^ 1 U^iij^ Ui^d 

I Lai. LuljJ jiiV! jji^o ^pJI iuLuijSLJ! 3jUI ^jj (ji I ;»U*. , „l L_L> T jJj 

JiSj-ifaJ! ^ujj>. (jl LbljJj i<L*_)Lu_a Jaj-ilo SjlC (j_a (joSLjj La_Laj_La LatiaJilLa 

j^jjajj! ! JUfc (jl * 'I i"i ■ jl i ii U Jala (j-^ ' *1 a i ntl (J_olaJI ( _ ;r 3 4jjl i n"i a 

Jig. I i uJ j j'a i LaL&j I j i .ij'ij I i>ij-g. ^JLiej jl i nil J^ia ^Ir jj^/I SjU. (^sLdI.1 
(j^/ diljj i4HjLi i iuj OJ- 5 t-SJU^ll Jjs-lI! CjVI i i^i ^Lajj! ^^lc 

Ltjuiij (jr^j '.Cj^[j-uji\ t>JJb j»Lal j_i^jjJ! «QjLi Lajlj (jjSj jjVI SjLa cL»jlj 
aLLajjl JsaiJ! I JJt (ji^- j j i ii" L^Ll^J Lxjs jJi-iJI iiAJu j»La^l j^JI 

jl in U daj. jijJJ J-J^l SjU. JL«_aJ! jj^I (j! iiDjl£ ^-i^ajl JLSj 

. Jo->J! I JJt Ll>.jj>. I jl SLai Jij Jj Ij-jj^ J-S-J j_i^jjjl I JUfc (jlj ' ■ t— 
(j_a (_?-Lc ^-^ :>1 i^ O^a p LS * I to3> ^iiaj Lul I *jj i eaJ dJJ!i J^- 4 - 1 ^ 

(jV dil j j I 

J^Li. jl uu iVI (ji jjj*JI I JUj dlljjj , 2 tj j , , i'i'm i , ^.tl (Jjj 

JJU»_a j-j-C i 'I j a i ii ■ La a. (^Jl SjHi Jjlj j^jJI JsaiJI I JJt J^tljj '3j->" 
^jjjl (j-a (JjJ w ' ^ J - ^- :>, ^' p-Ls •■ a * ; JajJI I JJt I i a i »j I jl Lai .jaJLtll 
I JJt (jJLi_u_uj I J-A g j i n \ (J^L>. ^ i"i**i i t (jj j-atkJI (jLs i(J^JLi-£aJ,l JLl>JI 
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JjJa L-^L^La OJ^i ^-i^ J ."**~^ jri^H J>jL»_a LxjJalj JajJI 

.£J>! Jda! 

Jj Q-ual I JL<j>J! (jjjj-^ (* J-^J - ^' J^J - " J-^-*^' Jai J-""""^ 3j)La 4jjIijj 

iUj-sII ^!>ii! j uu m V jjV! 5 jLo j! ! jut (j-utjj Vl JLiU fjsi L»£ 

JLjlj Laj^s_u pjj ij^>* ^IjjJ! (jj^ Jsa_>J! 1 JJt ^3 *>j^>-a w 3 u ^Jj t jl i u tLi 

. oj"i_jJI jjj_aj dilj 

. ^Ltiuj dal i-l*3JI (j»a ^ J-^ - "*-^ L-a d-a-i-H 5^ a *" i n a iHj jJLaJj 
(jl JJ-jJ (Jj d all>J ' (J-a-"JI ^jj- 1 ' Lg-a^a-** ' "** (jj^JI ^flVl J)l j-a 4jI uilu 
t_ijLajJ! OjjjI JL9j . 4.1 "*u^sL>J! 3_uLuijSLI! uJ)! jjs «U (J-a-Ll! pi jj] (j-a £_aj J£ 
(j_a cL>.j^t-**i intl j-iVl _}1 ^_a (jl ■ La3» ^aJ J_*i*, j JL>. ^^jJI SJlcLoJI «L^_t-a 

(j ii (J£ (jl (J^ J - ^^ (J " '"** ■"'L^' O"^ ->^P * J-*-^' ^° (J " 

iijLja_j V I J-^Jj . Ljj J-aLOj (jH-II d"l -> IU , ^. 4jjlI <U (J-«-lI! (j-a 

jl (j-*-£. j-^ J-*' LLaj>. ^Jq I Sj * LaJUx. £^aJ ^1 (j_a * ) jj La i *a I (jy**^* jl L-a ila!*** 

( _ ;r i jali iij I (j ' a (3i>^ o' (J^ '^^1" ~-«JL I (J-a-JI ^\ jjI (j-o 

. jj>.V1 ^Jjj-iJI jLul4J jJLjIuJ ( > ^>* jl w Sjj (jl (jj^ (^sLrKil itjLuLfl 

cGJLLj Iij*" K~j (jljij^ (JjL2jj LaJLl^. vijJLaj Jija La IjLA d i uuj 

^_ jk***' ' (jLcoj*^! (jLa ij-fj^ Li-* •^*>-VI 4JlI p j jj sLi^sLiJI 

jaLu CjIj ui3*JI 1 J I (J-4-JI CjVI » i"i . .." (_L$3 i4iJ (j^s p I »**n (jl 

4_**jj-LaJ! d mi^Llq jj^, Jju j^j-u_u Li^ L>. j^!j-a 3^jL?e_a 4_**jjJaj 

( _ ;r ^ IjUtJ .Cj!jj^>.j_a (j_a L^Jj^s. La 4_l>JI CjLuLCI! Ljj p 

. p-L LC j1 (j_a ^-t-I1 l^- 1 ^ Q ' 'I l » ) jIUl I pJLsQj! Cjj Jl?c_i ^ n i n I (jj 4 Llj-l JL**** 

^1 jJI liJLLa (Jj ..U^'a Jjiill 4£LU-a (jlr jjV! J>l jjs ^|jj-"mil i_k2j 

(jjj Ju pj L^jSLIj t4-^jl i*iit,1 J)1 ^Jvl ^j^* 1 ^1 jL^tjj-oLi ^ CjI^ i*ii*kJI (j_a (^jj>.t 
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SJjjLiJ! J-aJJI 4SL1«j5 Ji-b J««tl pjt^"' CiVU^itl 

. folia £tll 

(jiuu jj^I .slj-a i_al UU^I JLcLj/ JLSj 

4 __ r JlJ1 4_uLuijSLI! jljl! ajjt Jila iJIljclIlI si nUtl 
3l_L^ ^£ <JL*_3 JJJ-i ^"j 1— (- L . t -a l_L<aj-£. t^-ijj 

4jLlj>. (J-o-iJ! 4jjslj_a Si jjt (j-a L£ Lcil jJj 

5^jj-L^JI (J-a-LlI ti »**t ' M a (jl UjL>.^J 4_oL*J1 4_j_a^_jJ1 

cjLub cjVI » i^iII Ljjl>.^Jj iJaLiiillj 4^jjJLj ^j-<j-i 

Lial Ltil jjj .oUol oLoLc. djbejtj <*£>>JI 

Lta-LvJ Ijj'^a \ \j ,3Uj,,.,tl ^jjUclII (JJ^-Li 

CjVLJLJuJ! o J_A |_£J-3.I j J la 4_i I i i ii I *ui i Lojia-i 

I j< I JL»J! ( _ ;r a j i ■■ 3JI » i^itl a jjt (jl Liji^- 

(^yfl £3J_cj LgLtj^J ' . >lj *a .'-.Vlj ^j-iJ! (j-a 3JL>. 
ojut 4_uL«j (_gjJ! i -ill La ■ Ijut q\£ LxjjJ .oLsol 
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»UbliSJI 6aI 



' i_) i^a-SJI dint, ^yjz L$j^o_>J ^yA-uIi3 <Jjl3 _}j ^o_A LfeJJ-L^aj (j— L?~^' ^ ^ 'I' 
I j-A J ii" h i4-ul!<J! *lj^>-! J^li- i4j| (jiukjiil « (jr JaJI (jSLIj i ( _ ;T J*.L>.jJ! 
fjjjj i L#J 3Ja-pJLI J^s-lI! jlj-al 3_lLi ^1 5JLj_LJ1 aliJt (j-a • ta .'-.Vlj £>^" 

I j_a> jl LUi^MJ Sj ^.^t l 

La-il »^'al i".tlj j A^tlj ^j-il! 4j>. jjs (jlj 'J-fJ^ J^>- ^4^=-° (3^ ' . 'Ij ^ ^3 VI 
g-l taiiJI JjJLajJ! ^Ir Oul^J iSj oil i .ill tfj-Ss t j-a jji ir^ cA U'a OJJLs. 
5^ o ***< i ii tl cl_3=_>] ^Loj>. '"'j^ * La_I_u t lIs-S^ I &^flla Lt-uij, ^'iJI 4la-JLi ilaajJi I 

. L^k c^K (PJI S^UJ! UpJU ^1 J^l 3^. 

L^_i (J-2jj! (_^<JI 4-lojSLJLi ^ I l-^j' iCjVjL-uj SjLc 4jj^tlll o JLas j_ujj 
4 L$_i i_La_j_>JL1 (J_a_Ll1 ^ J 5 ) ijr I! LaI i i nt 4]_a_LJ1 J tajjl * t j-yl i n~wV1 

J <i ui j t j ta aJI (j^l i n-wVI 3jj!j ^L-uj! ^J^- (jt^ ' " 3 1 I '^"'J 
_l^jt_) uH-II d "i i j U 1 1 ^Jlc CiVjl i .Till iJJt i±JLii ' _i i a *j Lo-Lu i L^K <i t' i ii U 
L^_i ^ ^ aj cH-" 3 j rtj^tl (jlc-j 'J-^-^W o-" 3 "' lS^-" cU-^I t^l *J Jl ^" 

SJIj as ji^J! j! JaJI 

^Jj clUu ^jja 5j 2 jlajJI * jljuVI fiLtLjX. ^jl »1 oWtl ^j^* * jj < aj 

t—llj U l*r-lVl I^JJIr-IJ Ltj^Ji I i I lit, (_^<JI 41o_l!I (jl ( _ ;r Ut^J l(J->lil jjj-^ <j>^ L?J^*' 

j^jjj ( _ 3 jJI LjJ 3jjL>J,l 4iaJjLi a J ta i all LgJLjia ^ j^jJla 
^fl i_ll^Ia JaVI (_gj i im'i Cj!j_oj ^'j- 3 5JL><-!I J-A jj^jjj i Ltj-JLi a J ta i aj 1 
(j! »l g I r ^j-l^l liJJjL^ ■ 3 A ir^Vl 3JLjJJLj 2 ta-iaJ I J-«-lI! 4cjjsj^a 

ijl * ulj i iiVI OX) -3 ^-^J"^ t3d>^ ll^ ^ J ^- :>,J j t^X.tl < j| jjV! (JLsjjI t* 
4— L- L - t -a cUajjJaj ♦ uij i til ^jjijJLi ^jJLi jJa_>JLi ^ * uij ^jylll 4J_*3_J1 aj aj Q 

j^JJ 3 I aj ^j_a 3JL>J! jj^Ljj L^j SJajjJ,! Jjs-lI! -jlj-Sl jjj^ (jlr 

j! j_jV! JLiljLa i4JLL-aJI cjVjl i n"ll -ij-JLi o^^j-^^ tfj-a> 

(j-oj •'I-j-!^ *l j I if jl * < "VI ojj-^ 1 3"^' cSdJ-^ j' o " "1^1 t3i>^ o-^ 



2fl 



jISjUI ^l$x> 



j»La_>JL) jl JjVI ,ji (j-* «LfljL_oJ1 1 Si ^ ^sIJIlj La J-Aj * L#l^ 3^ qju i .ill 

.j-La_>JLi dijjuuj ij^a1\ 4J_<a_(JL) lLi_(_>J,1 j-jjl^iJ1 
■ aJui \ , ^ \ "y 3 

^_yz>\-^. SjLa jlj-sLi ^ jjij jJa_>JLi jjluIIjJ La JulC «LajL>J1 

J a itl jlajJb jl jjVI ta »" j L$J LL.pJ.1 ^LUill ^ j in* n 

4JL4II! (jlj IjUfc sLxj^j t_ijL*"J! i.'m o] JlSj ta all ! JL^j SjiajvaJJ 

i_a^L>. i^j^>- 1 Sjlc, 1 1 j 1 ulxj ^>.jJi! jjJlI! ^jl>.I (j_o sL^Li. 4_uLuij^ 

.jj^l SjLa (j-^' 3jJ>JI 

(J-a_J! L^a JLa-**i i n ] ijr ll1 jl _}1 ^a-a ^j^* * 4_3j-*_a ( j-a »1 aWtl j^)^- 4 - 1 

I I" al (j-oj ij ji 1 r-i ( _ ;r -Ljjj>. (jjj CjI d t-n 1 h i jjs L$j| cApJ 

. (J1-u/VjJ jj jjlj iQajLiigJIj i^^Lujj^" 1 ntlj i^lj" 1 nil 

1 ujVI (jlr LgJ j"i V 3^LuijSLI! cjI_i£j_U ji jl! tfjuk q\ (_<jjJLI! (j-oj 

Uiu iciUi (>a j^l 
(j^jj Jlill IjLA (JjiJj . < ir'nllj 1 niill ^"1 i a ^ c\_L*j-a JLicLl ^Liill 

U^a^jj Lila |jl IjJ^^^i^ V LUaJj iL^j Jo^pJ.! (JUJL. 5JliJ.! 

UJlj* (jLa ijjV! ^ 4-a JLa-"i , „ U "LuLajSLII Jlljll 3JU. ^ La^j 

Lajjj . 4_iJLc Sal a£Lj L&jj JU j» jJajJLi j! jj^l 4-aJLa-"i 1 n U _aJ.I 

iJjsJJ! CjVLiLiI/ jj^SLiJ! SjLc. CjLaia-a LlCj^I Lul :jl jj^/l 
CjIjLljJ! (j_a (JL>. J|jj(_La ^ISLa ijljj^l jljjs (j^' LSj-^ Cr^' -SJL»JI 

LjljjjG jl iSujVI ^ I jljj SjLlLJI j U-Ltl , jl 'i Wl 3 j La (j I LijL>- iSjj! ^J! 
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CH 3 CH, 

I I 

CH, C = CH CH, CH 2 C= CH CHO 

Citral JLP-"-" 

CH, CH, 

I I 

CH, C = CH CH, CH, CH CH, CHO 

Citronellal J>LujjJuj/ 

O 
II 

CH, CH, CH, CH, CH, C CH, 
Heptanone - 2 2 - j^jbjjfc 



CH, 




CH, CH, 



CH 
II 

C— CH, 
I 

CH, 



ii_Sjy_laJI J i ( _ ;r 3 1 1 5j J ' -*■ a jl j-j^l SjJli (jl lilt j (j-a ^jiajjj 

Li£ i3JLl3.J ' aj.a3 Jl^s.^/1 ,j_a JLs. JLjjj V i .ill «l ^Jl 

juu ^lc j^-jj <jjJI cjVU Milt VI J'^j V Lap! (jla 1 1 jj'-^ Lkljua jjf 

. J I juVI j^J-a (j-a jJt^VI (ji^- CjIj" tju i i u 4j^1j 
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jljjVI SjLa j! LJ drul! jljll tfjut L4J j uu m ^pJI 42jjJaJI Lii-uj.5 I ilj 

4jLiLi_ajl jL?c_lI1 jji^-J (jt^ O^?**' uiJ (^-G-iLa 4JLjJL>JI ijr 5 _jj£Llu 
(jj^Jj ( _ :P -&9 ij _tl LsaJI 4j<jj_<j/ SjLa 3jLi£. (j-GjLtl jj-uLi _£JL>.lj .j^jJ! 
Lai . I j 1 1 11 1 _j a ait La j J^j" 1 ,' SjLc JL>.jjj ijl mi'iVI Sj£LI 4jj*.jL>JI ^ ajjajl 
. j I uij >VI ■ La • uj JL>- jjj 4jJijJL>JI jl jjVI SjLa ( _ :P £3 Lyg-La 4_ul5JI SjLtl 
(jlJjj^ w ta «" jJejjJ! ( _ ;r 3 I JLu Lajii^. jjJLJI tfJUk CjLjjlbe-a jLa dll j (__4^.J 
3j-SLJ1 __)j£sluj i_£jj>.V1 ^_J^>- 1 _i 1 <i ifrl Jl>>! __)j£j ijlis-JI {jja jCLa 

-iljj^l JLi>.l 4-uj/Lu/Vl I j~ 1 j " (j! J^-JJ (jj^JI SjjLLajl! SjLtl (j-a £Lj^.jL>JI 

jl jjVI SjLa ,j_a 4j1>.! jJI 3j£LII ojSLlj U-Lu ti .IjU.uVI 2^U;« J^jJJ! 

Jijjj V I _a\l La] ,j-a Oj^ju^aja Jju jljjMJ 3 j j 1 nU SjLU jj| ( _ 7 -Ju^Lljj 

Jjs-lL! Sj jL>JI SjLU jjjLj t;r Ju^tu iy^. kJ \£. ^LJja j^i jl q\ 

. a ' ' Jju jl uu iVI 3j£LI ( _ t j*.jL>JI ^eJa 1 nil (jjSij 

^yjJI 3_aL_JI olj_<_a_U (_£Jl^-I jljjVI jljl 3_ujaij(JI (j^ajl uajJI tfjut JiJtj j 
J-o-tJ! Sj at" 1 .1 a (jV (_dJjj iSjjLlJI LgjLo- p j la '"' ^Ic J a ill jljisl Jig. I 1 n* 

j^jJ! «l2jLjJ! jl jjVI v^jIj^ (jl jJj i^LcjV! >^ <j-° JtA^ ^*5d o^J"*-" 

Cjl^i C^jLi L^-Lou J? LjJLCb La C^jLi^ I jl CjVI » uJI L^SJ taj ^'Jl 

0_Jul_«J 1 Jj Lai SJl^s j-><JI sLajJI jjlc Sjjiill L^I (JluL^ ji ij-j^I jLta^l 
jlj ^" , ^ JLCJ 1— llj-la Ca 2 \j j£ ''II (jja «Lajl J 5JL>. n»"i 1 nU i> J-A JlLa 

.dJJjJ S_lLl3 4j>.L5- dJLlA (j_aSj ^ OJ- 3 

2 2 La ! 1 1 VI (jJaJb Vj LjLe^s j I jjV I w a jj Jj 1 Ijijl iiJ^tJ V Sj n<" 1 uXI jlj-^V 
•.^LUI (Jlill liil jj ' . 'j 1 a *lj . 1 La fl^ (jl ^-i^ajJ VI j n*i 1 n_t Vj L^-i CjJLs. (_yJ.II 
n »" 1 11 a (j-a La ^LLaJj ^3 SjjLiil 4jjjJl!I CjIj mi-»JI (_f JLs.1 _ji.jG LaJLi^, 
V Sj uiaJI JL* (_LiI_Sj ^ylll CjVU nitl L^alLaj ^^Jl jl jjVI 3jLa jjLa 1 JjuJI 
3jl_«j j 1 i"i_t (jj I JL_jj tiia fl^ mi-»JI tfJL_J Jajj»J,l ^Ltaill VI j 1" "1 i" 
pj ^"j I j "j SjLaJj t_^jJ5 , cM U S 1 1 ljl_j SJajjJ,! CjVI i uJI VI jl jjVI 

jj *C \ (j! ^_tiaj ^--S L^-iic g I ' ea^Jlj «LLl>. jJI 5^ uiaxJI 4_aj>*L^_a-j JJ^JI 
\\t mi (j^J ^LLa-2JI I j-* cr'l ^J^WjJI JJJ^ ijljjVI SjLa jj| L_J>Li- ^Lja JU3 



27 



CiLajUU JjLpjj (_J_<a_Ll 1 -ilj-3l L$j <-; lULielu (jH-^ ^Llh-iSLII 4i(J Cj!jj_ia 
^ JLa-**< i n" (J-a-JI £^a_aj>. I (jj^Lc (J jG (jy^H J_a! j Mill jj-a J-i^ <-LJLlAj i I J ^jj La 

Sj-CjJI JlLa i4^ll ui a (j^slj^.! 4_u LuijSLI ! Cjljlj^^M 

4jI_l«JI i«I JjlI! JjLu Sa^. jJt jl i La (jLSLa ( _ ;r 3 a »" i n U tjK i ii £-a->«J 
JLtcVl (j^s liili ^1 j^a-JI SlaLCJI j-uLJ-aijl jUi^ ^LOaVI jhiSULi 
.4jjL«J! 4jLo- (J-a-Ll! L$j cH^' 4_ujiLuiV! 

JL3 J-J icLLoO Oj ui3- jl La j-tai. -Sa^-J jl^^l d 1 ** J ' -**"' "^J 

J-aJJI (ji^a t Sj ml i uXI SLaj 5JL>. iijjo. j^Ic Vlj j! jjV! I jut 

^j_a 3L_lj>J1 w 1 C w S 1 ^j_a d i m fibl^J i43^_a Jjlj Lt-aL>. Ijljul * Cr^ll 

jj^a (j^aJLitll! pJj_<j/^M ^1 L*a£.Jjj idiLa JLS «bl ^1 aj <i1 1 nil jlj^T 

■ a j a »" i ii U Jj^>- L^jLoJIj 4li>. 
2 all I ijJIjjV! (j-a ^ aSLj La LgjjJ jj-ujJ (J-a_cJI C)VI » i"i (jl i_y±Jb J-tl (j-aj 
ClVI i ui II O-S^C Li at~i i ii U (Ji-lj OjLa 4la-l q\ ^is i04-lUj (jr 3 ^' U*-} 
Jj iS-Ij-LI S-LaJjl S_jl_L«JI Mill OJLA i " ■ e Uj iljbl 

. i n" 4_o^ dJIj La L^jL£j La SjJL L^J 4_j_Ljj^)JI CjLa J_>JI ^c_l J_S3 ijr 3 ^ a**t i n" 
LgC I L^SjIj L^jLSLa 4jj1I 4la_JI (JjS! i ii (Jila Cj jjiil 4_p- L^aj, I j_&Ltill 
CjVI «-JaJI oJLA j-laJ i." i iil_i V Cj jll Lit J i ii-v *IjjJI j I 4^j^>JI (j-^ 

.(J^-k^t L^jLaj_i^aj j-jJj iL^jtLpjl jj^-j' < "j 

J_it JlLa (j! (_)_a_L) I i-d j I i ii 4j^lj_aj I j\i i"i il (jj jJI »l a U II Ji^.V JlSj 
iSLpJI O^jLa Sjj^jll SJLa-JI (jl l^jjij La Sj^S ^JiieJj Jl^ cIjVI i uJI 
|j_aLLo Vyso SjJll ijJLA ijL^j LuSLIj (jusjj jl Laaj dU!a j a" i uj JL3J 

CjVI i uJI tfJLit (jjs JJlC i^aTiJe-ia '4ILlLI 4la_JI a JJt tfLjo CjVI i ulII i_ilaijj/ 
c_t£^a_a 5^ a «**( i n U ^jL>. ijr II L^L»jej ^^-^ f£ ^-^^ ^LLaJjl JU_ujv (J^>. 
£_U^aJ a L^jJt I (jLdl ijr ^ L^jLoJLj j-a^l w j**' i(jC;j-jLL>JI t—i^aJLl 4 i uii 

. 6\ a ***( i n U CjLoii%-a 
CjVI i ui II jJI LjuS iSj_4iLlaJI i>jL4i jj ■ ^ «Lai«JI jL». JL3 j 
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jlijUl iljo 



^jLs. 3*m II 3JLJJI j i n -w <.LULi ^-cU-jJI jl>2JI I Jlo iU=3V 3L*_3 

dl^a (j^a LJ"^^ J' P^zt t *^"* J SIjj>.LLo jlj— ill IjLA ^L>. l!}Ltj 55^ o ***( i ii U 
OJL* CjjJLua JL3 *Li^sL>. j-oljl jl SjJ—t-a CjLijIjij i_JLu* (jl Jj V IslLs-JI 

V 3_i_<Ji,l 3 1 <i ill j i ..->J ^LuijSLII (Ji^tlll 3 A or (ji jjlj 

J I -r~]\ 4jA o c (jlj i4La_JI tfJUk 3l_ij (j-a (ji_ojj jl «LiI_2jI Juu VI Ijlu 

L$jl3_Gj 4-U_cJI SLflJ ^1 '"'J ^° £ *-2i>i a J CjVI » Mill (^-3 J-JJJ (jH^' Cr^ 

(jl ~ i aj| 4ibj_*JI (^LlcjSLII (JjJ_iiJI ^IjLa-" i uLj . Lg-La ^alselj I ^1 

kJI JL^UI^uW: 

t—iJLso (jJ-II (^-A CjIjIIjj/VI oJL* (jlj i Lgj Ijjjj/Ij d 1 1 ill i ii II 3Jjjl_JI 4_tLtjJI 
j<u JL3J ■ a j n »*i i ii U £jL>- 4jjJII 4JL9-JI «L2JI ^1 L$jl3_Uj diVI i Mill 
t_!jL*jJI <■ i If I (jl (j-a (0-C.J-II (jlfj '3 taj ' gj II 3jnUll ujjLjcjJI (jiutjj dJJi 

I j ■ jl a. l_gJ (jL_> t-jjLaJLlI i>j_a (ji VI iSj_oL>-j 3_sL>- 3jLc (jjSi 3jgUtl 

.Sjil^II 3_uiLlII L$^l>>- (jJI a^LUsVLi t «4£LiJI 

.il i ii -v I J-Lso j-j-u (_yjJI -iljJJ aJ-it (J-i-aAj _j-Cl>.LiJI ^j^*; j»La jJl3 
jsJ; 1L4I0 3JL<J_i 3_ujSLi 3 njl i ..II i_iVU Mill e?^! J 1 "> Ijj-AJj 1O4II Jjiill 

udJj ^j^- ^j^** V jo-Ij .(J_<j_lJI 5^ **i 1 n a ■ La 1 --J 3J1 i uJI j>J_A l^jt_ua J 
iTi'C 1 11 alj i3_jjl_«JI CjVI i Mill (jjs JJlC 4Ls_JI aJJt J^>- J-4X>-I (_y^>- (jlP 
L-t-j-j a L>- l_t^^a L^L»JeJ O-aL^J d n*\ 1 nil 4L1III i>J-4-l CjVI » uJI 

,3jLil 3jLa =Lo~ L^jl m" 1 11 U ^J^>- '"'I aL>J I Jj '-d^ ' ' 

a j * c Oi-l2J| (jjJ-II «l ' " U 4JLj_Lll tfjLA (jl 3jj^tlll tfjut ^£ all i_uL>Jlj 
44_ljL^Jj 3j^_t-£Uj 4mjjj>.| ^Jtl£ L4J CjJL>. La p J dJ V <a***( i nil 

(jSLIj nijJLaj Lu ui (jL^J - 5 - 3 J-' UJ- 5 (Jj^ ■ Sj n<" i nil (Ji-I J 

£-x£l><j (Jj 1 1 JLlI L^jjj Vj 1 1 J^** i—SjjIuj L^HjcjIj p i"i"i CjI JL^x>J,I CjVI » uJI 
^JjLj^JI i_ m^U (_gjjl_L>JI Cj£j1I jjjiAj ( _ ;r 3 L^Ll^e-l ^j^jj (_£jj>.| 3j_a L^J^s. 

. <il 1 11 U ^jL>- L^jLoJV 

4_La-jJLa iCjIj_oj CjIj_o jj^Ljj «LlLsj>JI t>JJb (jl j-a^l (^-3 1_.1-iJe.tJ I j 
CjIjjjj^iJI CjVI i Mill j tej <i1 mil (^1 Sji^jlII J ' lLs-xJI d'lj 1 ntl 4j_»JI 

l-UIs j 0" 1 ujg 1 L^o-i j^jij 3j_a J£^ (^ £jL>Jl (^ L^jLoJIj I^U-w (^ nj^i V 
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(_£jj>.^M CiVI i i^ill Lg-La i_ij_12j i4-ajlJLa w alj (jl (jj-i *L> a »*i 1 11 U 
(^JJ jJ-aVl -^i^HJ iiiOi L&jJ (<sJj I J *»j « * V L^jt^j ilj-il tilli Jjj 

=Lajlj (jl ojla cJj> JlSj ivijjLKj j«J Lu i"i (jL£j I 

3 j 1 11 i ILi SLaaJI iijjL^ 1 r JIjJI j_L^aJI » uJI S-uLajSLII j>Ij1I 

iCj_j_U <Lx-jIj L$jl_> J>Ij-U tfJUk <LxjIj 1 (jl L-LxSL-a— 1 I— t CjVI i Mill 

.«L»jIj cjj-al! (jl L^i£ <-Sjjlj 3j_a Jjl (j-Aj 

(jrt^>. «.l_L£}>Vt »l g U II jl^.1 L^j f\l ^ylll Sjj^AII SjjjcIII dJJj i^LH-LuuVt 

£>j a ***< i n a Jsaj_oj i _}1 aJJb ^j^* i I J ' <~ (j-t-m t. 1 ui^JI (j_a ^jk* 

i^LillVLi JUJI ^ ojsII jJs .-.I Uj 1S1III oVLiAII (jl <U (>jj jJLa i 

a»*i 1 11 U ^J^- L^jLil^/ S-^W- 3 S-^i -0 Cr^ ^j" ^ 1 J <Lu-uiaJ I d jla uJI iJJt J[a3- 
2 2 La J 1 a; cIjVI i illl (jl ^lc SjlULs 3JVj) 4->jjc_JI tfjut cJj) Jl3j 

(^j-SJj V iCjoJJ cl^tjlj p uiJ Lojut^, ij-uju J I j-jSLoj (jj-^ 4-L^a3&ja 4_uLoJj 

4_ull 3±a-cJI J <LpJI 3JLa_LJ1 (jrU ^ cr* ' £ ^-* J ^ (jffjJI J 1 ujJI (^Jl VLi 

w La «" (j-ill J>l tfJ-A JiLa L#J (JjS-«3 (jr^JI cLSjjJaJI (j£, j_u£LJ! i_3jj>j 
(jSUj ml jJLlI jlSLaj jjVI (^Jl i^JL^j jl (jic JjG jl jlajJLi jljjVI 

libjl ♦ mi**i i ill (jjijjjj J)l jXI JLA (J_l21u_uJ 4(J_<j-l1I CjVI i mi (jl (jji^. JLAl jjlo cLILlA 
jl j<uiJI 4jjJaj (j£, p K" t LaJUC Jjlj Liai (_fj_cuu Li^ isLi^sLi. L-ojjLjo ^JSi 

.jiiljjJLi (j^l 1 ii~w^l 

ijjilll L^a jLa-" 1 uj (^j-i-JI 3 JLp~ jJI 4-iSlxajSUI J)l jll ( _ ;r a J)l jll oJLA jjjju 
(_^j-j>.| 4— ljI— t-t^-L^ Cjl_L^j—a *j ui£ (j-a * Jj-^- 1 L-L^b (jl J 5j * U (j_a (j^-Jj 

UVl JU^Vl 

(^j-uuj .(_^3jJlJI I Jl^j a Lj S U I j la-ill se a fi l-4J-^ (jr^- l_AJL>.j Lai j^^^J 

J)lj_3^ bjLja^a lj_al jl I fl-xlSLj (^-^ ^ Sjo. ^^Ic Sj)La jlj^l (jl Ijuk 
Cj L»-ii«J jl j_aljl (_L«^o (jl (jSLa-i <■ 1 1 11 ill 1 ttjlje QJ I ^la-ill 3e a (jl La^ 4_lL>JI 



SO 



jlikOUl iljx> 



w I c (^LuijSLI! (jjjjjsLaJ! jl 4-LjL-a-iS^Jl 4JtUI J mli ill j i all 2j 

i^jjs.^1 (jljjaJI 4£l«-a ^1 ^ji (j^s j_u^ (jJJ Ltljijtlj sUSLIj iJoJia J-aJJI 4SLU-« 

mJjjs-^M [jJb J a *~ i n~ (Jja-Lll £ Ljii- -ilj-3l O' i ^yJ-><-!l C-i^e-JI C^i-u JuLa 
^^is. l—SjjJlil (j-a (jL^ JL3J . 4-lL>JI Qaful/ p J la UJ ClLajU U (JjLpJ >LuijSLII 

ci La j U U (JjLu cjljLii/^lj cjL^j_>JI (_Ltc_l!I (jl vi>^ c^sj 

ijj-o-jjl £_a_r»o £)^Lat C"^" ^^^-^ «Lt-aL>. d l p )i 1 2j * ^LlLa sllsejjl AJ 5j 9 
(jSLj jeJj i3jUJL>JI Lj^LiJI J-3j-a (^yJI SjLJu^L! mJjjs*! ^ l La£ 
.(jlalj^.VI JLa sLuijSLII 4jtU 4-al Jij-'u nl J^tlll 

^ » 1 lL1\ 'i ifr (j! (_L=t-cJI Lj}L>J Sj a~imU S-Jslj-U C^lu J-l3 £-aj 
dili Jllaj t^LiiJI Ji-b *Ll«jSLII 3JlI L&i3 Jat'im" (^1 Sj-aUJI oVUJI 
i4_lL>JI jjLCl!l 3jjJ pjt^r.l J^e-JI 4£Lia L&)j_flj ^pJI ^La-iSJI S^LU 
JL& (J^tlll ClVI i mi JjLuj La J_t£,j . 4jSLiII L&JJlC. (j-a SjLU OJLA jj-^ Cr^J 

JLcl i ii j U-a iJ^e-iJI djLda l^j'a, (^JpJ (jjJI 3_jSLLt.| Lj^LiJI >Lu (^Ic LgJjJLS 
^LajSLJI 3 jlII i> J'^'a (jSLa I J^3 j . L^Uii. (^i^ 1 f'J 1 " f (j-^ 

^jt j^^-a-ij ^^3-^1^^ ( _^-aLaj>.Vl ^ L t t-la-j-mJ t c_^j-a ( 2>^ ^jL-^ 

•.4JLJI 2LuLl«jSLII 3iji^lLi il jjijj 

CH 3 - CO (CH 2 )5 - CH = CH - COOH 

(jlalj-C.! SjLII ^1 Jii=Ij-uLl Ji^ (J^tlll 4£Lia q] (j^i diljl^ 

. Lta^ej jj^jJI t_)l JLi>.V (jjijjJI (jlj-ili «Lul LlLo-l L^aJLir" 1 n" 'l£>*"' 
jft-J-laJ ( _ ;r ^ (_L»_iJI Lg-a Jiir" 1 nj (_^lll 3j_o~jJI SjLLI ( _ ;r A SjLLI tfJUfc i."i 1 njtj 
jj-aj i ( _palj-cVl ^"i mi iJT 9 JLsr**i i uj (^J^>* I jl^a-a cdLufc ^ji (^J^-p J-^B t4jj^ mi 
La^JlC. Cjljlj^l jm^i Jitlll CjVULI/ Lj-SJ Laj ( _ ;r lll <((J_a-ulj->JI » 3jLa L^HfLal 
.^LtkU JjJj>. jjj^a (-;r l£. Lijjli^. Jj^. 4_uJa_JI 

CH, CH, 
I I 
CH, - C = CH - CH 2 - CH 2 - C = CH - CH 2 - OH 

Geraniol Jaajlj^a. 



J I 



■ La j — t I «! ^a^JI fjS J uu M CjVULJuJI J)JlC. (j-o 3j)l-U OJut Jj 1 1-» ~ LoJLtCJ 

IjUb jJLua^g 3 J=tJ uO- 5 *^ dVl « uJl jj-* J-^^ -SJ-C * iljCo^L aj 5j a 4_jJL>JLi 

(^ic SJIjJI m'U (J^ti-LJI 2 1 a «j 1 31«£!-a 3jUI jut j_uj<j dlljuj i^UiaJI 

sbc^ q > a Or-^i (jy-fl-'-^ << <J^_u 1 j^>J 1 » 3_}l_a ^jt t_ojj»LaJ1 * (j^P* J"^ jJj-^s 

j-uSLI *j Lj La II Cj^jjJI CjLj^SLo {jejt'r* Lutj lLj Jo* (jr^l ^JJ L^ajtJI CjLjJ^t£LI1 
L^HjfcjIj-s I d ' eajj ^jj-Aj -*J^^ t -- < d3 (j 1 ^liLo Jl>.^j iJ^-A^-JI jj-* 

.(jjjjs-VI <LJi>J! ->l>3l j»Lo! 4-£jJ! 4j*j!jJ! ,>jut j 1 LaJ LaJujC ,j-p.jJI ct^- 
UsLjJx. (_gjJ! (jjjo-jJ! (j-o 'l-y^ oJut («-^J Jj-2j L^jLSLs 

a3 J^e-cJI «LijJlII JL>.| (Ji-Jo JujC 4j| i La a. j I I i«.5li.jJ! 

4-Uo.l^a IjuJJ ijJLjJI u£ (J-O-jJI I jujj |_g, ) l allb 4jjjJl)I ClVI i ual\ <_>-iaJu 
(j^LIj i ' j ■ La ^ Jr c\-£^ «!j^>.l IjUt (jl i £j i"i .Cj^xj 1 aJuu <Lc.jJ_j 

<_JJL>. (J^ (j_o 4_«-3Jl_La (^Lj (_£j^>.^/! ClVI i ni}\ CjLua q\ (jiutjJJ i iJ J^l\ 

^jd^J-TlliM^j ^L-iiiJ! (j, 

OJut . 4c. jj Jj I (j-a CjLo JL3 JJuuM ^jui C"^" ' " SjJlJIj ' flJUJI iiajj 

tfj^c-l J^JaJ 

^pJI 3JLj/jJI ^Jt Laj Sdilj ^ i. u iii II La3 t Sj i ,i^j ' ttjc J£!-l =LcjJ 

S(j^i.^l JitjJI jlj^l L&Libj 
* dj L4-1I (J_o*J_JI 4_*3J>. ^3-^ cH^^ Ci^l ♦ Mill ^jt ^ ' gaj| Jl^J 

4_c.jJ J_Lc J_o.jJI J 1 11 fjjs jiu^JI ^-Ua3 (jr^S i JLs-lj ojaj iji/' ' 
Sjji^ 4J (j^Li. jlj-3l (j-o I ^Luxla lj till J 1 ii-v ( _ ;r 3 ^ i eaj i ^ b 
j-p-VI jlj^'i/l I JLA ^ 1 j a a se bjj . CjVI «-uJI (j-a CjLlo <_j I JuL>> I (^ic 4ljLt 
^Jiill SjsjI jj. I i4_i (j-u-ao (_yjJI CjVI i uJI (jHJ ^Ll^JI 3JLs- iiljcs-Li 

J uiy ^ ^jJLII SjiaX: j n"i i n~ di! joj i jlji^t I jut 4_l3 j^Ua j fj jJI l)^' ct^ 

L-LLa Jlj-aVI I J-i-«J3 .JIj^VI I jut SjJtj! (jji/^Lu ^^o- ^jll JtP-^' 

jLa- i" 1 n" Lajl J^o. jJI J 1 n-v ^ « 1 Lajjc 1(J^c-lII ^5"°^ Ja ^' ■*■ lit 

^SLa-i ^jLsj-Ua j-j^I 1 Jut ^ji i d mi i^J-o^jJI Ijut ^^jic ^LUaJiU Ltj-JLt 



12 



jISjUI ^l$x> 



Ja \ a-se-Uj ^ ^ ta * ^ 4_t£.Ljj>. ^ J J ' ^ ' *^L>-J-11 r 1 LgaJiU (Jj?e_(J1 aJ^elh £)] 

^-Leaj|j ijjrtlll CjVLjLIu _}J_c jj-a jlj^^M 1 JJt J Lai JL9j . ^HLji^- Cr^" 
CjIjJLi-oVI 4_C j-<a-7e-^ jj-* c_<_l£j-IL1 1 i La j i ) (J^J ' c_t£j-a 4j1 4.LlL>u JulC 

CH 3 

\ 

CH - CH 2 - CH 2 - - CO - CH 3 

CH 3 ^ 

iso-amyl acetate ^J-lqIj . ujVI cjI"h . ..I 

Lajux. LuSLIj .(J^tlll jux. i_^jJ.! I jut iJL>J! 3 3 lj < "j 

(j! j^jll ^ Mill (jSLIj n_a>Ll>.VI j»Laj LatLk^ J^t-Lll ->l>al ^ic Lj>jj! 

(J I 0-C Lj jrill L^jlSJUj (J^tlll £_J-<t>- j <T~ 1 n"t (jl »^jt^>" ■ ■ ■" OJUfc SjJejl 

ijlj-j^/l jlj-o (j_o (_£jj>.I SjLa ^Ir dUj£ mJjItcj Jj iJa SjLI.1 ajufc (jlr 

^Liill (jjll Lg « a ' j (J^tlll cjVI » i"i t_iljLi>.V Lta (j^Lojij (j-G^Ltl jj-GL* (jlj 

.j 0" 1 11 U £jl!l S_lUjj 



55 



* C)\ ^r^^ 4£LLa_4 ^Ij^l L^-a i <n <_^<Jt 

(j^jj Lkjj^j jljl! i>jjt Jila jjl 

. Ja_^ ijlj^j-ll (j j^»t l jU^ 1 (jr^ 

(^jJI ^jIoSLI! -1 >JI i_dJi J!La 2 U 1 iu ! a Jjj/^Lu/ 

Lajj_ij (jH-II "JJ ^ .' J S^Lo silkworm moth 
.«Gypsy moth» ^ . h^JI <LS/!j^ 
CH, - (CH 2 ) 2 - CH = CH - CH = CH (CH 2 ) - 90H 

Bombykol J^SLu^jj 
CH, - (CH 2 ) 5 - CH - CH 2 - CH = CH (CH 2 ) - 60H - 
OC - O - CH 3 
Gyplure j^L-i^. 
t_^pJ! (j-iU- Qi^ ^ -*!>M a ^-* <_H"^ o' 
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p| in. i.S.I I &aJ 



.jj^jJI c_)ljCL>.V tjy SLjj-aVl jj-ua^ < ^ 1 1 tj P-il 'Oj-^ 

/ (CH 2 ) 7 .CH 2 

/ \ / \ 

CH \ CH.CH CO 

II CO \ / 

CH / \ (CH 2 ) 12 ' 
^ (CH 2 ) 7 

Civetone oj'j^j 1 " Muskone i u a 



CH, CH 3 
\ / 

c = c c 



2:2- Dimethyl - 3 - isopropy 



' \ / \ lidine - cyclopropyl Propionate 

CH 3 X C H N CH 3 



I 

O CO CH 2 CH 3 



CjLi! ^j_>J1 ^* 1 1 3j-u3_U ^jljjJI jj_a La^-it (jj^ JdL^ 3 O^J Ct^3j- 3uz 

j_& (_£jJ 3 j i ii i y 2 a-Lk>j iJ ,' <j"J mil J'j-C- J5-a 4_ujjlll 

OJLA jj^i (j-u JLi^ajV! CjI jl of La IjjJ Jjs^l fj\c j\ iCjLjI jj-ntl 

jjii sQrej 2j vl . .-.".al t_iLijjil ^1 (j ni-rlt 3_l jL>J! jljlLl ^LajjtVI jj>.jjj 

^yfl J^Vl ^ylc L^al JLxIaJ ^Jl j! 3_j^!jjj| Jj.^l -J l_. j .W\ ^",tl Cj\j uuJI 
L*j!j_Us! (jja Jjl?"lt Lfl>jl uu ll (j-a JL>J!j CjLsV! aJJt JlLa jjLCi (ji^. Sj Laj i ull 

4-OLj 9 1 j-jL_uj>. (j- ^ ' ' ' "~ Laj 

(> Jul. jj-a /J/Lajj idjIjLC i^yl^J ,jL_ujV1 fiLse_t-3 (jr^- ul>J| j3i ^jX. ^jjJI 



J6 



Uiuall ubilp 



iJLs- (J^ tjr^ a (Ji-«-i L^jSLIj idJLl/V 4-ajie_o tLul Laj.j . j»Lc 

Lg-cl j-iLi CjIj mi -»J I oJLA (jr^ r I lia^il JjJ-JoJ! ^Llo-V! (_f JLo ^j-Ua^j (jl-JJ 

.3iil~^JLl 

3j_o-^/l Cilj i i nil ( _ ;r 3 L^la Jb Jl«JI ^Ljj! ^<uj CjIj uuJI aJJt Jflo SjLi! , ,," 

2tjj...» ^ 1 1 n**< i ill V CjI^ mi'sJI (j I i gajl JL9j . 4jj uiaJI CjI JU_iX1 jcj-uLj C^j^-J 
OJL^J JjLiI! jjVI ^jL23 SjLc ( _ ;r a Jj ijjiutjJI jj i aj Li£ Cj! JLuJJ ojut ^Lol 
<icLlU ,j-a Lc jjj^-ILi i. 1 1 hTC" jJs w j*» i ! JL>. 3-^aLJJ! I j^j taj CjI_i£j_U 
(j-ajJI jjs-V (J^^J- (j-a 4cLlU -il-Sjj J^Sj iCjI JLull JL& JLua 

JuJa ijjLiiaJ! jo^jjjs- (^yfl ijj^j'j-^' O' J^-^ (j^J 'J-f^ -J^- '^'-i-'h!^-" 
id JLuIt aJJt j»l jiel^l (j^s l_Akj (^lll '^'1 CillaiuJI l_dU. (j-a 

( j-La^J! S^jJ g Lea^i! 4_jjjjl11 j t aa rt 4jj^_*jj>. ijr 5 mi-^JI Cj! JLj_lL! 

J-SLJ rtJ ej ( n^Mj j^_J_LaJ1 ijr IL>.J . ^jL-uJ^/l cLLtliLL! ^/u o i n**(t1 

o i ujj p o i ill j^)^ ^J-^-^J (J^ tfc ^li-^ ' U i>J-A Jj-t-a 3L*_La 

^ i » **i i n 1 ^ji iCj!j_j_tX! aJJt jlj-t^ai dul^ I o j rt t^ilall i * V jj^-ij .^LatlaJI 

(j^. I_l«j>.!jj ^1 Lijla i L^-al jj*-' i ill <-iIj-j-i jl I j 

lij i"i"i iVj i_^lj_«J! i ii-w J I (jJ! dllj J^/ i *j j i a 3 



J7 




2 jj all CjljLul! (jjs ^i>i' ' . '^-"UJ^jU * ' p-&J-<jrt3jiaJ ! • jr*' a J taJI 

,j_o 1 a-JI J "- 11 '"'I ta > i -tl (^j-jjs.VI i_SjiaJ! i_JLkj L-Lu ij_utll! 

iJr ^S: »l t> 1 < II J-SLs J-SJ . (jLSLa^l jjja ^Ir (j^J-i^II ' . ' ^ * (j-Sje-J 

(_PojJl!I I jut Cilj lo>JI CjLjI I j 2 1 LaJ lJ ^ji\ u ni-rll 4j jL>JI J)l jll ^ljLa-"n .il 

ijr 3 L^jt_u3_r»o j^^x-i (jy^-II Cjlj-ifo^JI i>J_A * )! jCo*Li _}1 aJJt *— 'tP* 

aJ-tb jiuiaSJI (jSLal 3 ' j i a a £ L^ut ^j^- q^X\ \jJt> liLa . jLs-lj (jl£La 

3j)l_L«_t!j <Li JuiSxl I <L2jjJaJI lilt Ij-jj^ 4-2jj_LaJ! tfjut ^1 {'\ "n 

(j 1 1 hul (_g jJI t_) ^L-uV! I JUfc . «L2jjjtaj CjI JLull I jj a ^> JLa-"i i uJ (_^jJI 

<L>.1 i ii a J-^' w ^ * J-l 3^ ^ * ^uij) i _ ;r l^J ^LiisLili^l cLajjJaj Cjlji_j_tXI i^yjj 

.^_t_j_4-i tJJJ) L«-o fiLjLsLUIj 5j I ' ga 1 1 

CjI j n ^ ^1 JUy" i ill "i-j-Lc Lxjs i l^p- J>JJU*-a j^p- J n" i ill 3j)Lc 

<Ljj3 (_gjJI JaJLa ^jLLa-lII Ijut t_gj mi-»JI JUjjII (j-o Ijp- Sj j i i r-i 

Juv ^1 j-ljLjJI S^LC^j (_>u-b=i! SjjUJI jiljll (jLa dilj^ .oljJ^JI 

V ^1 ^jVl jo.V (jjiistil 3-1 jL>JI 3j)UI j»t jlWI^I tjla I juk (^i^. j ij-^ 

sLi jJiLlj V L«_Lj_i ' ' La CjIj ulshJI (j-a ^3-tJI I jut jj^j> »Lg. J" 1 »l VI ^ jlr 
r* I LcaiiJI jj- (j)^!-'- 1 tj' 4_u-aL>JI i>Jut LU ^_jluj 4^jj>.^I CjI^ mi-»J1 J^^j) 
j^jj>.^I 4jl3Ll1I CjI^ mi-»J1 3l_o* jn4i (j' tjj-^ SjLtiaJI CjI^ mi-^JI jj-* 3 (jj^-*-* 3 £3-1 

.3>UaVI ^ 

S^jLa^ ( _ ;r 3 (j 11 ill 4j j)L>JI J)l jll ^1 Jiis_u-ul JLl>- I I il 4jI dJJj (jjs ^ ' '""'.'J 
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Uiuall ubilp 



j_u^ Jo- ^1 LiLx-a p^ajxu o!jLu-aJJ ^LuJI JJ^M (jf (j^j ^LaLUs'^Ll 3 riK" 
t. OuL^ ^-OJ • ^ i ni ' i 4u_j_J! Jl) ^ij j Laj. (j_a (J^J ^"'^ (jj-^i L5A$d 

ujjoo (_yjJI SjLU ^1 Jj^sjjJ! £ Lj-i»^ 42jjJaJI ijjut (Jo.!j_tl 

w 1 C Jj L*3->J I LuJ_] (j^)w4_l 4_JJjJi3 Jill JlJ-"ii til ^CJ tCjl^ MI-sJI (j_a ^J-*-° Lc^J 

C^lxj 4-j-«-j_j_LaJ I (j ii <~^uM CjLoIo. LLaJlitiu/l Ijl SjLU ojut (j-a (j-^ J "-^ 
.(jjLLaj £u-ujl e*-^ uu«JI r I i*a-2JI ( _ ;r 3 L^aljiitiu/I (jSLa-i 

(«JL«JI (^Jl JL>J,I ljut ^ ^J-Sj (j-a djlr I LLaa. La J£ ^ JjiaiJI -SaJtJiJ 

joJLkJ! I j_a ^Ua jLai j ui£ £-<j/Li)l (jjuU! (_>iLc (_g jJI «j_iL3» ^ . u ij-aJI 

ijLa-LtaXI ljut ( _ ;r 3 ^aJLtJ! ^J-2j ( _ ;r 3 3jj_>JI (j-ulj ( _ ;r Jt C^jL^ SJjIj 3jjoo *ljo.Li 
ljut j»La ) S a .j<s_L«JI (j_a £^)-"i!l ljut j»Lal u-ll^jVl £u-ujl C-tJeTi C"*-" Cr^J 

iaj ^^yfl SjLflLul ^l^-^J gj^aASJl 1 1 * ft ^ < p" ' ^j"' ^ o ^ 1 (j n ^J^ '"* w 3 

I Jut jj^j (j-a Ij^j 60 (^Ijo. £-«-><-> CjLcL_u ^-^aj (J^Li- 4j| «j_iL3» Jio-V 
^-^^ *J jj ciJLut (jL^j i _ ;? IuV1 ^jj^Lc (_£oj->J,1 l ^yz^al\ (J^>. CjI^ mi-»JI (j_a £^9-^ 
. jj£jj| (j-a JJjJI ljut J£ jl uaseu ■ ^1 taj ■ JL3 
till j_u£ Jo. (jJI ^sJUJI ! jut 3 uiA-S 3_ljjJlJI SjutliaJI tfjufc u^jlM Ju5j 
i _ ? _L>. «Lj_Lc v J j ' a 1 1 ' ' * < b-^^ ^ j**t » 1 CjLujIjuUI jj-a 1 Jut 

jj^j ,j_a jjjSLII JJuuM I jut 3^:J ^Jl jJI Lai Jji>JI ^ ^Cujj 

'"■ 2 ui JL3 (_psjV! (jt^J MJ-^J t—ijo. (j^s CuJt^jj! (juJ! a j ui -»J I i>Jut 
j<sJj i^^ylLi^! w I c (_g^jL>J,l l _y^Ji2}\ I Jut (J^>- (»^->u I ^*"^ i^jJI Laj 1 1 j '"* 
Ju5 j^jJ! tfjut (jl j_a^/l Jjl (j-lij SjutLtiJ! fl j a j 1 ojj (jl (ij-iLai) , ,.j 
dJJj ,j_a JL^Llj (jl jljij .(jr-i ii S 11 Jo-lj (j-Aj cH-*^" ufP O' C^IU'nil 
tiJJj (J-«J ^Lo-jJI ,j_a ja£Lajs (jr-iii^ (Ji-lj lO^**' ^-f-J-^ Lr^ C""^' jjJs^S 
(3-° ^ <3"'ijL? ducLJau_u/l li! jjiijJI (j_a J-J-^l JJuC 3^£.J Cr^- J^Lu'J 

(j-a jjU'l '3j-l! tfJut J-^=-u 3_ijotlII (j^/ j«JL«JI ljut (_putj jij 

JJUlJI Sj-LI 0JLA ^ <i 1 jqJ fi|_j| VI (^>.L>.jJ! (j^aASjl (Ji.1j (^Ib^l ^ajJaj 
Jiao-J V <tiliij (j^-iiiiitl ljut (Jao- Jo-lj jiii ^oJ (Jj jj^jJI (jjs uj _j lkJLl 

(jut (j-uVl 3oijlj (j! «jjLa» JLu j La sej (<sJj .^^LLVI (^JLc «LL>.!jli ^^ij^LI 
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»UbliSJI 6aI 



^yu\ i all (j_a 1 * , ^ ^j^A^tl (jL^ ^Jj^l 4_Jl_>J1 ^jj-i^ ij^^jJ! * ijQjso ^jy^-JI 

ijr 5 4j| (j-^>> ijr ^ ^j^A^tl « , Uj^t 1 ^_>J1 ijr 5 «L?ejlj jLfuHjLi ^ a t n L-o-o 

(j^o (jJLiVI cLa-jlj £_ La joSLsJ,! ( _ ;T J>-L>.jJI ^^ajLaJI i. i j i uj 4-uL\JI 3JL>JI 

La J_uc 4j! (_^L>. jLiil! (j-a 4-<JLc 4j>-j j (-;r L£. OuL^ «LxjIj (jl j JIjjj 

jj^jJ! (j_a j j j ^ jj_c j a " i ..I j-aJI (jjs ^!jj>.L «j_iLa» j»La 

L$J CjJjJ>.i (jy^II ^J^-^W <-^LL* O-lL^ 4ii (0-C.J (^yJLiJI (j^aAflJI Jo^- J-a^tlll 
£j* tl"**tl cL^jljj jLJaJI (jLsO Jila ,_Jjj>.VI SjLiiJI jjIjjJ! ^j^*.' Sjj^tll! 

. Jlj-uLoI! ( __)Ja_j_J1 fil^tjlj d i nil (jr*-H tl^- > *JL) tjL T^^ ^-f^ij-^ ^-^^Jj 

c^jL^j (_jjj>.^/! olj ui3*JI ^j*-*. 1 t_!jLrtl!! ajjt «jjL9» j»La jjjj 

<Lse_j_H_L!! (ji (j_a (^J-^ 'J~H^ ^ J> " C?^- ' Q * 0^"*"^ «L»_uj 

(jl VI ' I j 1 i_La_Lj>JLI g ^ j 1 1 I J 3 1 4_t-£5 

^oj Jj^llaL) ^3-23 JliLiVI (ji 1 ^**"~ I (Jj Sj^LoJI (^Ll^- 5 (jl ^-tall ' « j«J «^_ilJ3» 

^■j-ja-j ■ ' 4_t-£sL>. CjLiJLij *LLufc ^ .94^ C?"^ J 2j S CjIjLiL^M (j_a ^sL>. 

(j-Aj— i JLSa i L^J i. i j -r " i ii j'q tfjl » uu t ill tjjlj^ «l la i ul L^LlSj-i (jl j^jJI 
OjL^ La IjjL) L&jU uu t .il (jjj^ tT-JLjj I jj^jJI (jLl sLvljis! (jlr «j_lL9» 

(j^a 4_jJI l. i ilO La_L3 Li_i_ua-j) (jL^ «j_iL9» ^ i u tj-aJI joJLkJI (j! dJLvu 

, I /vl ^ bjg 3-JL-ujJ! J j ?"i i ,i_t ^jdl (jLCI.1 (j-it jU iVri i.VI Oij^ o' £ >-»^l>^l 

.<LajljJI (JjjJa (j^. cAajjl Ji^ 3JLu/jJI aJJt (jaSij (jl 4_Lii LLaj-l cUSLIj 
CjI^ uii 1 I ^_aLs (jl JUu (^paljUB^I I J_A 4^t_t-£5 (j_a Jju La_i£ ^1 aUtl (^2_=»o Jl^J 
«LxjIj_J! JL^J j « l"l" (jl ^jtVi i n" CjIj uuJI JJ^j (jl («-^J U^-pJ Mj^^' (J-° 
ijyjJI 4_al mil C^jL^ La-g^aj 4 \u i'n I j"j i^- OjLi I 1 j a CjLWI L^SJ Laj ^'Jl 

. Jju Lc_lS (j;j_Lui La^ L^-Lu < aa flj 
La J_uc CjIj uuJI J-us i (j ni-»-lt 4_i jL>JI jljll ^l Jii>-" i .il I Jb jjjj 
(_^Iilj-j3)> fiL_j_Lc (j-Lla-J (jJolj-flJI (j_a (j-t_*_a ^5-1 «Lajl_S_a ^La_L»JI (JjL>. 

^JJ ui ->J I ojla jl . u 1869 (*Lc (j-^ j 1 11 'j-aJI Jo-I ^La jl^s i hjj->JI 
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pjj . SjLrtlXI CjLiVoJI ^1 I ijr 3 pJLsQjJ (j"n* ] (jl ' a » j-Jj^>JI Jjj {_ya 

CjLi/lj_iJI ojufc (_>iuLj (jl dil j <j_a ^^J^/l Jj i^LaJjL (_L-*-j-tl I j-A 'j 3^ 

Cji J_ij 3jjl_>JU JjJL^JI i JT l\ ' " i j >■ 'I j 4_La (jl I tali i ■■! JL3 3jjJL>JI 

j cjLcjj3-I.I j-j-«^>- JJ-^ *L>j Cjlx-llgA (_^>- (JjLa JSL<Iij jjlSil! (^ 

oJ_A £jlj_a Sj_<iu_>J! tfJUfc Oj uu.ll JLa^ i jj^Lsol^-U 4jVj 

I r j jLa- uiVI (j I r J^-J (_£ jJCu Oo-ljj <LiSLjj_a^/l SjVoJI 

(jl-j^Laj J-^ La j^I i n-»JI (j-a 4jVoJI oJUfc ' Lxjs ij-u^-i (jj-3 Jj LpLaJtl 

.oljVjjJI 

^loicIi-uL] 5LaVI ojufc (ji^. r-l L^Sl! <iiSLa SJLjjsij ^LlUI <_J Laj JlSj 

2 K i'h j-aVl I jut (jJc (jiAjLUI C^S-iL-o <jSL!j t 4jj uuJI CjIjuxII 
(jl L-aj £_*-u1j JjLLij Cj1ji_j_tX1 ^1 Jl^-**i ( til jlaieJ J) 1 «**i" O-iL^ 

J_jj_o «lj^>-l (_y£ ^!j-«-uV! ^1 »l ttl«JI ijfU-i \jJb ^Jsi JL3j .Cj^Jj (j-a ^ "" 
jJsj ■ (j ii i •> U 3_oL>JI jljAI ^1 Jii>-" i ill JLa-o Cjo^e-Jlj CjL-uljjJI (jjs 
JlS^ i j JUxJI p jt^f Jj^sljio J-aX. (jJlj J-f^ o^i ''-^"Ij^l *JLA C^j-LoJ 

(j^-j-Kjj .ilj-tl t>J-&i (j I c <LjXLtaJ CjL-uljjJI oJUfc CjIjU 

^1 JUi>-"i i n^LJ ^XLaJ 4_u-ul_La CjLuiSLi L^L -»"» SJaL^a pu t^^LuuSLII I j ;J^J~ 
_}l ^a-a (j_a I j I o ♦ a _}1 eJJb c_t-j^pJ CjVjL^t_4-l j**' tl p3 t j j j^ j^LLaj ^^j^. 

d > > 1 i V. ^ I 4_jjjJ;aj L^_a1 Jl^-**( t ,i1 l j£-<iJi L^- 4 ' " ' 11 ' I ^LuLuii-^ 

CjLj/IjJJI Jila Jjj (_gjJI J-^->JI jl J-2-a (^i^. J J" i n l (jl LuSLxjj 

4-aJL^-"i i n" ^jJI jJ^SLu-a^jJI 3jLa (j-a ^Jj^i iX JJ^ J ' (j! 1 *JJ ' ea3 1 !il 

(j^s 0,012 (jJI^jv) Loljjtjia 12 V (jjiiscil 3jjL». 3jLi^ jj^jJ! 

^ i ii j j ->JI ilUI (jjs <LJu!j^ (j^iLa ' alola-Lal ^1 J-o^M ^Ltaj 

* )1 jCL>.1 (^j_5 L^q Lse-ILuU (^^-11 1 m*kJ1 3_}La (j_a t^J^ iX (^a^L^-**! t 

. j^sJI , 020 j^JI ^v) Lai j^iia 20 (j£. Jjjj V ! jJ^jJ! 

5Li!j^I! (jl loLilj^II iiUI ^ JjL^II jjlaJI I j^J ^Llo-VI ^ <_u i nil j 

(j^. J-jj-J V -ll J-ll oj-A ,jjs jJLuaJI (^ LutLilla Ij VI w ta «" V SjLs.1 jJI 
(jx sij^>* i— uig (j^a Ifij—?" lSJ^ 1 - 41 - 1 ^^J-^3>^i^0 ^Ij^J^^^U (j-a 0,01 
#^-j>. (ja_iLa {jja $-j^>* (^l^o^. VI w La *" V 3jL>.1^aJ1 fibiolj-ill (jl (_^l i(^lj->JI 



| ^ , , ,,l ^3 I j llub Cj \j ut -»J 1 (j-o (j ii Wit <LoL>JI jl jll J ' j<u 

4_2_jj_LaJ Ll . ~il ■ ^ I A» ~ , ,. 1 1 ojut CjLj^Lre-a J dJJj j I " jj i (j-jj_LiJ Ll 

Jal uij-tl dili jlj_tl (_JJU>.I £_Ua^j £\Ji_jj_LaJ I oJ_& ( _ ;r -3j . 4_j£ljj>-jjLajj£Ltl 
\j_tb ^ I c ' "'I ' a I x j ■ ■■ 1 1 oJ^Jb i_i_c^aj j&j i ( _^>L>. 'j »c w 5e La i all 

4_bLiLa CjLc j-<-uj d i i I" - »J. I LgjLij£!-a djj^tjli JijjuiJI 

. J>J-«J<JI 

jLi^, 2 tj^ , ,,j lj-<-uJ j^l lSJ-^' £ *-^i>^ 3 Uir^dJ- ^' »l oUtl ^jLitjjj/l Jl3j 

j»Lja jlS^ i^^^Ljj-oVI jj.^j.^iI (^h- 1 ' (j iii-rlt 4jjL>JI SjLU J • 
Ijl-P l_j>^5 («j ti-L«-!l <u£as J a jljl ^ jj-^s j-i^itl iliijl 

<-L!jj j<u iCjLj^M (j-o jJcjjj La 4-«_o (Jji^c-l! ^Ij^M tfJUk (Ji-I-S *l>#-tl 

<L>.jJ ijr tl Sjlj-o-o 4_t-aL>. CjLallSLa tjr 3 J-*J-t 3j^e_)^/1 0J^J ^J_*3_>JLI ^1 ^$JI j I_j3 
^1 ^I^^JI Lg-U ~» j (j^JI ^J^t 1 ^' dJj->«J <^p- l_£><-tl J * ' "* tl (J-23 SjIjjs. 

. Jju 4jl^j>. jj^-*' cJ^^ -1 -" 

(jl LcJ I jl -« i_JL>. » (j- d Laj i mil 4JLj_LaJI 0J-#-> »l n U tl 

ijr JI ^j>. £_Li ijy SLjj-a^l J J ' i*aJ I CjUI (j-* J-ir^ JJlC-^ jj***it1 I JLA ^ JLa-"i i n ) 
12 (jJI_y>- j j "i! 2 1 1 n") (ji^ Jjjj V 3jji ^ iiLj^l aJJt (jja 10000 

.5LSj (_>ai5tiiJ 4jjL>JI SjU.1 (jji (j»l j^>JI 0,012) Lot j^Aa 

g Ur *L«i«JI tfLaL ^jJI sLlnJI ^Jjs jijjj <_!j tfjLA mI i £J i"i 

. L#J (j^JlILilj ^jjJI SJjL^JI SjjLlII JLa ^^L. JjG 
i_u-Laj ^LajLaj ^ijLt I JLs. Jls-I^JI h it It 4j jL>JI jl jJil tfJUk 3 J-^pJ 
( _ ;r 3 olJILa jj^ ' (Jj^JJ a .5^^ SjLa (jja ■ La 2^ O^?" '0000 J-^ cL2jJj^aj 

ljU>.lj 1^ **i o j**i i i n Juljj jjLiaj jj-* jl VI i L^J o i ii tjJLi^aJI 
JLjJI (jJi ^jj-aJI tfJUk jjj_>JI SjjJ 4ji/lj^ JJ^j Jo-I jl * mi" i nl 

Jil jll OJLA SjJi^ jLlcVI Ljjui.1 Lul jjj .(j^aLs- (JjlS Jij L^jI^. I jutj 
( j_ 4J jni>a j^j^jjj ^J^i jj ' aaj * (jl J^SL^-i 4_jLs jl uu )V1 ^£ I j"'^j ' j |l tagJI 
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jJs JL>.!jJ! j " <i j"i i i ii II jljll OJJb (j-o CjLljj_>JI (j-o CjLLa esj (ji^. 

J^jJI JJJJ (jl ^jt-Tl I n_l (_£ jjl ^Uritl j_l£jlU! (jK LajJ (Jj tj£lil\ l_l jCbcJ 

4-j jL>JI SjLU ,j_o ^gj-uaJI j J-2JI lii! j (jl jj i -»"■'' (jl dlt j (jlr i_uj^£j 

(^jJLlLl JL>. jj ijH-t^ j^l n">JI 3_}La (j_a gJ-U L*aJl jjuill dJJ!i ^t"i o 3 ijj^jJ! (j_a 
j»l^j>JI (j-a «j^>- (jj-d-a (j-o JLs-lj (jr^ L -^>? * tS'-^'j 3jL>.ljJI (_plj_iiJI 

<j-a ji£l t_jj^>J '2-al3 2«La£j £jj jJ LjjJij ijj-oSj (^!j^>.Jj£-<-a 0,01) 
JL^Jll I J_A ^j-S 4-j-La-g 4_ij_>«j Oujj>. I JLSj . (_plj_itl I JLA <j-° U3r!^- a 

(jjs ^ a (^y^ Ci« <Xj LaJ_t£. j^Iilj-itl (j_a £j-tJ1 I JLA (j_a 3jL>.lj (_yJ-ll (jl ' 'J * 
JJ-^j (j_o Lit! j uiC Jls. I uJjQ>j (jl I Laj 1 JL3 i*l J^lt (_p=>jj<_a 1 d 1 1 ntl 

(jl I £J i" i i/j 

4_LjLi_a-L<LII jlj-U tfj-gJ (^Itl SLSjLjJ! SjJitl (^k: iLa-Uslj 3JVj Jjj sUSLIj 

.jj£j-t! t-JJL>. ^ JUiitl Ldsjjlj 
(j-C (j>LcVI (^-3 jlj-U oj-gj (^Itl SJjLgJ! SjJLltl oj-ifc (jijVl ^jiejj^jj 
. (jl_<SJI I JJt, ( _ ;r 3 3j_u^ 4jaLIo J j-i ^1 *L>-L>J! (jjJ ">j_u£ <L>.Lt^a I j 1 u-d ) 
jL^_jJ ( j-SL<j_j_3 4 i^> CjL>.1 1 u a ^£ jl mi" ) V I _}1 ^JLl i>JLA Sjl^jI ^t^**' 1 uJJ 

S^ill d t-^ . ..j" ^Ljj » JlJ^, cljiolj-itl ^ 5 1 laj (^jJI (j n i"rlt 4_i!iL>JI S^LLI 

(_p3j-C (jl I i ^ i jILa^LjSLt I (jj-k ^J-^ 4-^1 i nt, (^pajVl ^cla-ui] Ljjl JIL4_J (jl 
.jIm 200 (jJI J-i-aJ JL3 3^111 jlitJ (j-o jLj^tl I j-* 
LaJi-j (jl ^-iiali 1 (j .1 ? t It 4_i!iL>JI S^LLI 3j^e_il (jl dJJ!i (j_o ^ . >>"< ij 
4jLc 4^L^a ^J-l! _}tL«Vl (j-a 200000 (^Jl J SiSLt 4j>I ,„a 

(j-^' SjUI tfJUk (j_o ^ Llj i^aJI sLuiSLtl (JjiLloJLi Sialic lqJI ( _ ;r 3 
jJaj . I j ' ■■ a '< (^ylij^Lt j ji • ^tl jo^tjJI j^a 5jjL2lLi dit j^j SjlsJjJI 

^j jjj g ui 1 1 ^LcJLjlJI JL>.| (jl (_^>* dhi/^^' 4_*iluk.5 4_a_Li>JI aJJt CjjuI 
(j£, (jJL*3 (jl ^jlaj 1 uj 4^j?e_>JI filLujiitl i3jL>.t jjl (^ylu^/l (jl ^3 ' ' ^ * tjl ' 11 * 

Jjt» JUJ.I Ijjt^lS: ljj<j Mia Vj^ (JLaj iSijL^JI 4j>I 1 nil OJUtJia^ I j 1 
j-aj>.l i<t (j_a 3jL>.lj ^j La 2 ) Cjlj_pe_JI (j_a Sj-jtjtj ■ aa * (jl ^^jUj (jl (jSLa_l 

1 «(j^-ajK" 1 11^ 



43 



Liilj ^JSt Ajuz j*""' L& (jlj tf J^->! (jr^ («JL«J! tiili t Laj. jVI 1_<J (jrUj jJsj 
(_yj.il (ji I i g Ir jjaj (jVlj . 5j A! taJI ojufc 4j j ir (_£ jJ! £-jI>JI «l J < uilJI 

LJ (jLa iSijL^J! oL>.l . uXI ajufc JiLa I ^ , ..a . (jiju (jl »^t->" . ■■" «lJu!j^JI 
«I^J! Jin 3^+. Ml i=Ej| jJ! 

1 . . . L^jJI ^^o- (j^j^l £ Lt3 JU>- jj (_g jl!! aLsoVI j Jj*j 

Jjljju (_gjJ! oL>oV! (^ j j Laj (j! ^-jLaj ' j^jJI (jl a » J II jj i -»" JlSj 
3_oL»J! SjU! m! ^tiaj 1 JL^S ^J"*~ <i^> j-J^- I Jut j 1 (j-t-u (jXJj * fiL^tj |jj 1 ^Li^ 
jl_Lal BjUlj (^jJLi^I (j-£. JJklLu (jl Jul) aIj AUajjLi ^Ij^JI £jjJu (j tuseJJ 
aj-ib <L±3 JJuaji (_g jJI ^JjU Jjla (jt^ J ' *aj L*j_i£jj jl Lg-i^lji^ (jl (_ 7 -o- 

J « aj jj£ jJI (jl (JL>J,I ! JLA Ojjj>. I (__,J-II t r J j' j: ?-^' ^3 • £ ^=tj'j-II 

<lULvuj (JSLi j j La3 (_5-^3 i<Luj/LUI tfjufc JiLa ^3 L#j-a J La-i * 1 1 w 2 La * II «(__ r jSJ! 
iiU i^jjJI «LLa ' . i gj (_g jJ! oLso^U \l ■ M I oLsoV! (^yfl cLuLilj £L2jjJajj 

•cH- 1 ^" oLjo! (^ (__rCj jl j jS[ ii" (jjj> j jU" LgjLa 

(jLLajJI ^jl-^- <— il j i iiVl (j-o i. iji.it jLLaj (JjjJaJI Ltaj.j j^jJI (jl jjj 
I j Lajiaja (_jlb^! (j£, i.~ i t j 1 1 (jc (j I Vn (jl Laj 4jLa i4^ejljJI j m (_g jJI 
4jJal_Qc.l iLajjJaj 4 lil'-V a CjL&Lso! j xLaj (jl Lalj id Ij 1 1 n (JLa. (^I 3 ' *° *JJ 

* <j **' 3 1 LcJlJx, 4jI t^l mi .(^jj^I fil^tjljjl ■ La 3H 1 1 (jl «U (j r i n"i t (jy^>* 

tiJLufc (jl_i (j ■ i j < ii 4jLa I j * " 2 tj ^» " i u a ^ . ' jyjVI (jjs j^jJI 

LxjcjjjG Jbjj (jr^J 4^ejljJI 3jui/ (_yb jl SjLajVl Sjalii^ (__ r 3 d La i utp a SjLjj 

SjHI (__ r j3 d jj i .I ill SjLjjJI ajjt (jjSoj ijii^La jii^l L^j-a ujjjial I 

<_j|jQj>.V tUl j iSi aJI ^Ijjl JL9-V (__AJI omx»JJ 4jjUJI SjUI j^Laj Vj 

tfjljjl (jilj^II (jjl (J. H (-> ■ (JiJ (jV di! j)J IJJ>-I ^aj JJ^i 

___;j_>.J I ^IU" ^pJI ^^oiaJJ 4jjL>JI SjUI j»>23 (jV ^ia 1(J tj jU j^sl 

^jijJt (jjil>JI I Juk jj^j j-jJaTLuuj V LLLLa jjs-T (j ii la- JJ^j <— > 1 JLi>.Li CjU^I 

CjLljjL>. (jja (_^jJu Lt-Lgj>- L^jl ^ i eajl (j ni-rlt 4jjL>JI jl jll i. ilr I (JjJLaluj 
iSj£J • j I 80 (j-*-i I La i uj (^jltjjj^JI L^jjj ^-^J ^qj?ej>JI <d , 4jjLui_j^ 

^j?ej>J1 d t^. , ..j" cjLljjj>. (j^ j! jXI tjj^j *. 1 1 1 ntl (jl ^L_La_jSLll »1 (j \c 
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i L$_La 3.} JjLLa j j ' ga >i I jjSLa-i V 4j| iJ? _L»_4_i 1 J^- 4 -* 3 (jr^ L^JLjSLjIij 

. Cilj mi-kJI ,jja 3 algjJU <>j ^j^U 3j_tx-« CjLa}L*£ Lg_a1 ji>-"i i ul <jSL«-i V dlljjj 

i^^ijJ^JI L$jjj j|j LaK -sl-sjj <j-"-<^*1I 3j iL>JI 3->LU Sjjls ,jl j-Uajl juaj 
(jf Jl^.j >LiL«^ .4J Sjj^II cjIj jJ! .jjx. jljj (^IjjjJ! LJ£ ^1 

£^a-il C"^* i — JL D^' Or^l Lgajttl CjIjHj_uVI ( __)Jajt_J ijy jjj^>J! (jj^a-JI ^ 1 > ga rt 
(jrJIj-a- (jJl jj^jJ! (jic jljJll SjJLS SjLj) (jJI <_jLi jJI (jja 

3jl_jj w I c jucl i ii 3 ( _ T jjj^>JI (jj^II SjLjj (jl (^j-ll er^-J ^ ' * * ' *- 

j jl _jjs ^ jj-"i i n" V iljlj uuJI j! JL=o Lul VI (jjiiasll 4j jL>JI SjLtl SjJLS 

J-kJj . (j-o Ljj^j L«£ 300 (j-c (^yijj-^JI L$jjj JLjjj ">j_u£ cjLljjj>. 

(jl ' ■■" V Cjlj-*fu_>JI QjJb ^\ i h-*.? (j! lLL!]} ijr 3 < — ( 1 1 till 

(J I J laJ * * CjLuj^>JI <?J_A ^*j>- j-j^ jl La^ .5 tj j , „« 3j-u£Lll CjLjjj^>JI 

. j I Mm VI (jli. L^Jjji^ ^yic ^JLlILi jjJjj jjLLlil L^LlLiLs (j^a J^LaVI ^Jl 
Jjai (jjS-j (jl V jl jjVI jl jl (j^jj^JI ujjJI o' g" 1 1 ""' I ^1 Ll&-<u9 

jl juVI jl j_a (jV dJJj J 1( j .i i > It 3_oL>JI jl jjJJ (^SjJjJI (jjjJI (j-a JJjSLi 
. aj ml i ii U (Ji-I J 4ji>JI Ji-I J JiJJLa-o (Jl-^ 2 - 1 (jr^ JtLH-^' jl 'VI (jJI ^Lj-><-' 
cLuaillLi La! . La JLs. ^1 j«jtj>JI oj j < i a L^jLujj>. Q5^J (jl Jj V (jL^ IJl^Jj 
ici^^IaaJI jl uujVI ^Ir 1 n_i CjLljj-jJI f<i^>- j-j^ (jLa (jni-rll 4j jL>JI jl jjjil 
JjUtJ jljll OJLA (jV liiljj J>Ia! SjiaJ * I ^Jl ^yfl ftLLJI (^ic JLcLcuJ La^ 

. JjJl^a j_lC JL^a (jiLaJI ft I _{^JI 

jljll tfjut ^1 Jij-"i i ul Jjfc 1. . . LaLt Vjl i n" JijJI I jut Jii£. La j (jf Jj Vj 
1 1- CjIj Mi-tJI (^^Lc i—a^j CjLajU U JjLuj (Jl i ajVI CjLlLqX 4-iSlxttjSLll 

!...jj>.VI jjt Lg-a JLjr" i uj jjLcajVI (j! j»l 

L^j j»La (jjJI 3jsL^II 3jjj=jJI j^ju Jjl nut I I j-& (^k. SjL>-VI (jSLajj 
(j^ i ni->JI (jij I j i hmj La^L>. i-dLufc (jt I ji^-j (jH-J'j 0^ j 1 " l>^l »l iUtl J^>- 1 

Lit I * j a . 4_oI_j_«_lSLII jl j_LI a « J sLajlj j<ul/ ( _ ;r l^. Sjjiill ( _ ;r 3 (jLcajVI ( _ ;r 3 
(j jj^V (jc 3j Li^. j-Aj « Exaltolide » « ju V jl! I j^l » j<uj/ Li i-Sj-kj ^ Luij^ e-^j-a 

se-j i n 4_t-al_>JI cQjtjIj-j j-ujUjj idJj^jLCjjIjIij jj-u^jij Jl_j_A -14 
w I C Sj_Jj_3 Sjj^so j<sJL«JI I JLA Jl^J jjU. II IcLu^s ( _ ;r 3 LlAa SjLc 

15 



»UbliSJI 6aI 



i aJUje^a iiLiVlj jj^jJ! (j_o Ij-^J^ I.5JLC 4ojj^tlI jLli-lj t_<£jJll I Jut 

. (jjjL^J! <_i^jJL! 4^cj!j_i p-g-i-o (J^ 3j J^s p i j' a j 1 j jLi^. V! 

!j-a 3jJ^9 <_yfl La-Uslj La^ii. dJLut (jl Sjj^tlll ijjut (jjO ~ i eaj| JlSj 

culJLlLJ! djljVI <-..-IU-.,„l (^3. ^^.4^1 jJ! 

iLfl-LaJ jj^jJ! jl JLa-jJ! ^Jali i uj pj ii_i£jJU I JLA cLxjIj j_u-«-i CjL>j i ullj 
j J * ' j) ^ ' . .." p tj . jl ^ ■ >■ 1 1 I i ^'a jj<"itl , d , ,", I '"'Ij j» LaJI 

Iji^J oljj i ntl uo. pJUJ! tiilj .fc>^.V liitj^ - v^ji! I jut 

4-u-ul i ua. (jl I 3$(_pa.uXI JaLSu u-iljJia! JuX. ^-Uslj JSLtuj J)! Ji^j i_j£j_U 

Vl» (_£^ILi^! (jj_aj_^JLi p j I aa. JUx. Ij-jj^ ^i}-^ '-r^J-^' £ * J=e ^l>' JJ^j-^ 

. << (j"\JV J^)Ju_U 

(_ylc (jLvujVI ( _ ;r 3 (jjil>J! j3l JLo (ji^. cLx-ualj 5JVj) 4jjjcjJ! ijjut J jGj 

(jjSLj JlS 4jl ^Ir liil jdi JjG (j-Aj n_<£j-U I jut iajlj i>L>«j Jj-il! 3 j i ill i n->- 

(jL_ujV1 4_l>. ^J^j i ijr^- J-^P tj' (j^- 4 - 1 4-ul- L a- ^ J1 _}l ^11 (j_o j-JJt^ uilLut 
. Ju£ti)l «L>.j ^yk. <jVI tillj i_a jjti V L& (jjj 

(3 ' *** M ^*ri^ (jjdj"^^ tJj ' ut^" -3 ^ ' ^ Juaj La (J^ (j_a JJLuj 

i_dJju?j laLc <A^a-> 4^jl i uj (j!^>J! 5-13. jJjj i "'^ 3^Ll4jSLI! j3I 

■ CjLoj 1 < U (Jj)l_LJ fjj& JlljJkl tfJUt L^J ^ Jiir" i ii") (_5-iJI 4ijjJaJLl j 1 »"j Li^lS 
«L*_oIjJLi (j^_a^2j (jjjJI cLiUI ^1 olr ( n (JLs^JLI 1 Jut ^£ ^3rJ-^' 1 ' A «*j ^ d 1 1^, >j 

(j^SjjLj V 3 j_i Jl>. 

j»Lal Ij_j_u? J i i^a-j (jJ L^_oL^_ilj SjujJL>JI 4iill tfjut (ji^aj < c (jSLIj itlLi 

.>Lsi«JI SjjIIo aUIj 3jL>JI 3_uiL«JI cjVjUJLI 

VI ^jjlsjll IjujJ 4_i^LJu CjLiL>.I Juso (jl l_J j i ih"j (jJ 4j| J tu*X\ (j-°J 

3 j I j I t"i tl ? LuijSL!I JLa^s ^yfl 3jUJL>. «lj)l tPl (JjtopJI pJ 1^1 



(j^s lj^>- 4xiS^aJI CjLuiSLII i_3jjuJI "Jut LjJLcLvuj (jl (jSLjj 

■"'I j I -i C 3_u>JI <2jI_ljLSLII L^a Jiir"i i iu j^lJI 3^LuijSLII jljll ojut Jla 

(j^jj i ii x a j»JLaj 4JuT dlli l-lsc-i-qJ (jl (^yk iCjLajUU JjLjj JL^ajVI 
.(—S^JiiJI i ^ b se rt 0_r»o CjLjI^_j_>JI ui!^l t n cL_uljJo 4_t-aL>JI Lu Lq^ 1 ♦ a 
JJLiJ V jj_a^/l (jl-3 iSjj^jull CjLtLsoVI jJiilil ^JujjJI u-^J 
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i tl (jj-^-!' 3j_<it>J! iiLjl ^1 ^lia (j-tjj jJLa t4Ial mjJI tfJL^J L«jl-5 

ijluL^ I n/j a i L#J<-o ^jljluj jj^jJ! t-jjCLso q\ ^jtVi i h" Lijljjl ^ o iitl (ji^. 
(^iuVl L^aitaJ 5l»j!jJI (j! (jic JjU Lxjs LtJjLc j jj£ jJ! a jjt 3j jj 
jjl tall I j j I uujVI (jlr Sjjiill ,j-a 3-jJLc i>-j-5 (jlr 
4jjs!j_tl C^o I."'* '<>JJ (j^LisVI JL>.| ctJulj^J! C-U-i >i j LaJ_t£,j 

i>j_a OtjL^ jLSj ijj^jJI t_i! jCL>-V (J^^-kV! I r LLui (JjLflj j«J L^ji (j^-p 

^jl J_*_i dJUj * dJ V <J^JL>JI j j taj ^^j-Aj j^^jJ! * )jCL>u ^jl 

Jaj j it J_t£. VI ^jlj^j V L#j| «!j_«->J! C^rsJ 4jljI/VI el La 1 ul^J ^LJ 3j_uj/VI 

(j^-LaJLI 4-ijL>J! SjLU JjlU~ V diljj (j-Aj La. I j 1 r-i 5jtjljJI 3-g.l 1 ..II j Sj ui£ 
JUlj VI (jii-iVl SjLjjJ (^jIj V Jj£j-)1 oi^ I j^Jj 1 ^ C^SjJ! I j-4 ^ VI 

Lajlic IJjIII ■ aj^alla 
(jl ~ . 1 ^ a , , U ^ a iiLiVI (jyl^. ^jIjjJI aJJt JlLa jl jLi^sl i_k3jjj Vj 

Li. 4^lj 

ojlj* jlj_al_i jj^jJI . L$jtjdj>.tj cjLjVI t>jjb >lj^.V iiD j jJa^j 

JLg.1 1 .1" Cj^o. 4^ti>.^/l Ci>J J^2j 3-i^3 L>- JJLC. CjVLjJI l. . Ir ? Ij £ Sj^jIjJI 
Cj JlJ*_j Vj . ( _ ;r j_)^/l (Jj^>- sLjajlj-II JJt j-<i-i (jr^ 4jljj_<jJI <La_L>-^/l 4^j^>- 
j .^"i M (jiuVl 4j»jlj (jLa ij^jJI S^ejtjj (jiuVl 4iejlj j>j Jaii. ijJLuii 
j^jJI sLajlj Lai iCjLjVI £*-><j (j^Lol ^1 jj^jJI t_iJL5cj ^jiuj J^-"lj 3^ aJ 
. L^Jys- 4jlj_Jaj (ji^. <>JJ^ JJ^j VI (jilaj ^>La 

cjl_i!iL>. «L»jlj-i jj-ujsj ^j! ^jL-ujVI ^laj ' 1 . . .^Ji mi ^jl 1_La LJ 

» ijL^tHjl ' ■"••<- £yz (^I_i3 J_il idil^ mi-^JI CjIjI ^j^* 1 I J S 1 taj ^jyJ-JI (J ni""^! 

j_u^ jjlj j_ujuJI Laj 1 JL3 tjl 1 ii'iVI ' aj? (ji JL>J,I I jut Ojjj>-I (_yJ-II 
iiLjVI * lj_C.V jj^jjl a «J L^aJ Laj (_^<JI (j n i-r II 3_i jL>JI jljll ^jljj 
L^allaJ (j^iial) SjjLjJI jljll 4iejlj_i (j^il 1 n-wVI ^ tjl 1 n'lVI J iVq L*lu 
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Ij^lU", ,„l ^ (j^Jj till j l.ijmtl JJU L-SjJLJ Vj . J^jJI *LcjCL-uV ilLj^l 

(jjiLilj^/! «Lxj!j_i L>Lo~l I *j a i jj^ j II L^Sj Laj j^lll 4jcj!jJ! i_SjjijJ! 

I jl.^aj L^jjjij ^^SLa-i " La a a I j 1 t].)^" 4-1 ^ ^jL>*J1 (jjJaLLtl O ^* * tj"'.!*" 
4 i mi" 4JLujj>. 2jj Lac sLxjIj (_g j i al a ui i_sLi^5 JjLj-u (j-C 3jLi£. 1 1 J « J 
^Jl o * j ( u\ ijr II I j i .il * (J^ ' " O ^* 1 1 J-A Lcj Jl9j . 3^jJLJ1 fil^tjlj 

(jLiVl »l nUtl JLa. I (jl i_ajj_LaJI (j-aj . (JjI J^JI '^-^J (_p-a JjLjJI I JLfli 

I I g-xoSj *■ <— I 3^ (*Lsj i ^- flJ 3JL>. 3.}LU tfJLfli J i -■'■» (j-o 
(J-jl m i n's it 2-(jj»_il j<s_<-uLi i_ij^pJI ^ Laj ■ iU SjLa Lgjl ~ i eajl JLSj 

, U j , „ , _}1 ^_a jj-a <J-a_*_U (^jJS I J ' ea >i I jj-a (l)^- 4 -^ <(^jl**M i nt 

.(jV! liJLLai £-Lu cJlj Laj I j i .J 

Lg-al JLy" i (j ii la II 3j jL>JI jljJi! £ JLfli 1 _p3JuJ Jb JuSJI ^Llo-^L! !j_Lajj 

(2yi »1 oWtl ^j^* 1 JLa\£ i^_*_u!j ^L^a-i (jj^, ^1 Jl^-**i i n^U 1 1 eaj V 

I j I n » a cLflii»J,!j 43j|jJti! <LjSlx»jSUI jJJ jLlo~I ^jj^ajl! IjL^J 

i>Jjt j j i>i-s j (jS-aJ jlJLi^.j '(j " tall 
(jlaaJI jj>-"i i ii^L! ^ 1 1 aj Sj^lj 
4-i.La-<.l I -LoLlo-iS^J] CjLi^jJL! tfJLfli (j-a (j 1 -^ I (jr^ ^i}^ La jLpi-l ^-l Ji^j 
CjLjJ Lg-flJJau (jjJI 3jU! ^^-aij jjl jj->J1 3jU JjJj (jlr jjitil 3JjLt^ 

a * * ^ji i JjLa_lJ! i?J_fl> jj-a ^ <>."lj i I— t-j_l ^jt (j .' ' " La^ ijr j_oa_j_>J I 

Q^jj^LII j ,j-a Jjl^ JJLC ,j-a (jjS^j (jylllj 3 1 i nl i .ill 3 fljij" i nU oLJaaSLII 
i>JL^j »l nUII jaij j«Jj . La JLs. ^1 ^ i hjj->JI sL<i/lj^ JJ^^ ujl>d ^1 , ,," 

(_plj_3 CjLil (jjs 4_LtjjiaJI jjl jj->JI 3jLa Vjl I aj i ea£ Jj iLULpcl t_ljLjtlII 
, L^jL^L»_aj Lji_a_»_a I *j ju ea >■ 1 jj-a l^-tSLa_lJ I J ^3^>^ ^ ' nn>J1 

(j^tSLuil LlLo.i < 'j <_£ j-!t 2 " J I 2 " SjLc »l nUII ^J^" 1 1 "_' 

L*i)j I^LlS Jl^j i LfeJI S^LiaVI I gjic (j< i .iT-'itl SJjLtAj 3jL;iaIaJI ^a 
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(j^jj£LJ1 (j_a *j C' mi (j_a j^Li_l>J ! d I , ,.l , „ j j , i 1 4JL>J1 

L^Li^l (^Jl mj Jj^sI jlll o^aijJ! VI ' ".'j>?l 3-il>3 jCL>-1 

(jjs (j-Gj JL] L^-a1c _}lj (jlj fiLLat-LiLaJ 1 3_}LU (j-o^u <U j^>«l c-t^j-a 

JL3j i(j^jj£L!l ^-ilj i (j-a 3j j aj utC (^Loj (j-a (jjSju d"il i nl i a (jl mJ| i(j^jj£LJI 

i 1 j»j iU Jj^jJil ^j_j_>JI Ojj diljjSLo Jl>.V 4o^jI uA j j ■ eajexll (^ j-<-ujI Jj V I 
(j^jj^LII (jja 3jj Sj miT (^Lu (j,^- Mjji»Jtl JjJ->JI i_i£jJi,l \j-tb (jLfl I Jl^Jj 
4_ajl_2_o (_y-3j i ii n->JI uo. JJ^j t r J '-^ O"^ W^ 5 * j*-*'*"" '-"U S-^J-tt _5-* 

.^jj/Ij Laj (jlr 4flVI ojut 
-(j-oistJJ ijjUJI jl^il (-flMiEJ-Mj^VI i-uLi*j£]| jl^il (j.0 j-ufTtiJIJjfcj 

<_)-ajt-i J!La Cjlj_<it>JI i_ilol>.l Cilml 1 . .I ^pJI 
O-a Jl^-**( 1 11I 1 0^ - 1 *j ^r- j jjt 1 uij jlgj^JI Sjj uuJI jl ' "II 

t_il ji>.l , ,." (_jjjl jjLiiill cjLjjjj^ (Jiio ^ , ,. ,tl 4_ul_uijSLII j| ^JJ ^j^*; 

4_ljLj_«_lSLII jljll OJLA U^*.' O-aJLa-" i nl JLSj .(^j-UI t_)LljJI i"i->. CjLil 
4_ajl_2_o ^ Jr £ CjIj ui -»JI t_)l JLi>.l , ,." (^^jjl jl jJil (jjs LAj_lCj ^ taj i ■■ ■ II 

( _ ;r 3 LgJ-i ^jj ij_uQjl ^Jj-<-u (_gj i"i~>- J-fJ-4J L^lala. Jjlj lLLI!jj iCjLsVI 

.Cilj ui^Jl aJJb L^_ij3 ^-qje T u cL^sL>. 1 1 1 i a a 
U", , ,." 3j_jJlj>. CjLj^j-o Jal i i" i nl »l qUtl ^L? <j-° Cr^J 
CjL^jJ.1 jj^I (jjt S-utjoLJI (_>u-b!iil 4j jUJI jl 3J.I Jt^~ ■ olj mi-kJI <_j! jCb»-l 
.4jsJ^ f.ljZ.'^ 4jJLjl3 Lkjui/lj 3jJi^ 4^LuijSLII 
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j| d i ii jj_aJI t_iljJLaLi I IaieJ iCjLil^pJI 
S^Ja t _^a_d_Ll1 j^pa^-JLJJ >j La >J| £^_a^_] l_AjJ_u 

4Lu>J,! j La- ~n^\ i— a I uu^l (jiij^LiiJ! Lj-ajii>-"i i n"i 

. jLa_<i/VI j<s_«-3 I J 'L? j " jL«iULi 
«l»j!jJ cjLi/lj_iI! i n->. jl jJLa Lulj j-ila 

^e_j ■ a " jJaj 1( j ii i -r II 4jjL>JI jljl! 

(jjJI t_j}KJI SJLs. ^ U£ olfcP*^ ^ 3 j i. in jJ! 

Lgjjja jjja 

, nt,V,t t -,L^VI 

tjl i ii iVl (jLa (j! j_i_>J! ^ j Sj j-jSSLi L3-L0 

4 La d LagjJI I ^jljjJ! JrJ-^ U^- 1 Jri- 4 - 1 L)' ■ ■• > 

I—La j-jiia 4Lua->J! jjj&jJ! *Lxj!j J ■ 25 • hj jJa _j#a 

4li«JI ^jIjjJ! (Jxflj ' J^a 4j| Lilb ^L^ILiVlj ui '< 1 1 

i jlj ^ n i"iV1 j (jlsLiillaV! LLa j-jiia 4^j^£LI! jl 
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L$_jI-5 JUlj-uljA (jl-ui-jVI t a )Tj IdU!} * d * (j! 1 * *VI ' " j 1 L£j L *^ 

i^ljjJl (jjJ-C £jILd-o i_d_iVlJ3 i L^OA-Liia 0-iL£^ Lq^Q i^jljjjJI i_dJlbs_a -Jl ■ ^**< . ..V 

.jjljljJIj SjJtjVl (j^o d)lj-ifu£, <L*_a ^-LaL>. Jfcfl ** ?ljh6-H 4_t^ (Ji-JU 

i _ ? lL>. ^a^-ll 1 J-A <tlb jJu i_d_iVl * J (j-* J^tP <— ^Vl Ju LoJ_t£:j 

i4_j^_ajJ1 Cj Ij-Lt-tTaJ L ^jJoLie-o ^_u_u_Lj SLLaiU j^>-l ^-^^ J-Q-sejg d_<j^i1 

d 2 La *' -a ^_i_ul_j 3_>Lc ^ ^a-tToJI i *l l^c I CjLiL^j L^-cS ^_c_rslu <LuiLuq. ^ 3ia * a 

tc—il ua-C.V| (—SljJol £_o ^I^Jl Lgiq SfcJ <jH-J1 SjJtjV! (j-u-a^-Lu dJLLflij i^o-ifoJI 
^1 cLuaL>. Cil uajj (J_*_ujJl£ ifiL^tjljJI CjIj <J1jI^^->JLj La 42jj-Laj (j-o^o (_^iJ1 

id_j_aj_jJ1 L_ljI_lj>. jjIjijJI «Lul1j l^jJI ^L^-ll Jj 1 -*-^ Cr^-i 

4-La-L-cu-l 4-Lj-mJ L-Lj JlJ J^JJ V }l!U_3 ij-uSL11 g.^ uJ| I g *^ l_ 3jJtJ V (j^ 3 * - ^ 

LbjJ c. ui-J <AM£ . IjlSLaj ^LluJI j! ^Sl^UJI ^jIj jl 

l_£ Ll-Lta t jj-a Cj 1_j-o tl^— 1 <d_d_j_d_>J 1 ^ 9 i till !i (J-«-dJ La JlJlC ijr ai j 

^ j ^ **' < o-j V 4jr lJlj ij_i_u_jJ1 w ^**'* ^ «L?cj1jJJ 4-i-u .1 tl 4-u L t-o_t£sJ 1 <J1jLuj->J! 

(jl <d_Lj>J1 cj L_Lj LSL1 1 * * Jl_Lc ^-uJI 5j-^3-i i ^U." , tiJJj^ . j_l^j>. 

^j1^)J1 i> Jul ^Q-tTuJ (J I t-,**r , ^jJ| CjLjI ^_J_>J1 j^*' ljJl_L^9 iL^t-Ld^tlJI 

,^lj-_>Jl (j^° u*^^-* ^? c (j-o 0^ c?^l ^ 6 j-L 1^1 (j?^^ 1 a iii 
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L^j (J-aJU cLajj-Lall \j j ' ^jJLi (jl ^JLaJ! JLLa (jL_u_iV! (JjL>. JL9j 

(Jjl « jj-ujjj^^J )) j-C LloJ ! (jL^ La->JJ idiLuLCJ! ' d b se a JUx. p Mitl «Lt_uL>. 
(jl «(j n **< jjJbaJ )> (^paj-t^l JLoS . p Mitl <L*_oL>. ' u-d-jj Lla-ui-ija L>.j-*Iu (J~* 
4_cj_Lj_U 4_2_j_3JlJI (jjs jJLc (_£j-li=-J (jLcajVI ( _ ;r 3 (jjLsJ! I aiLm 

jl^JJ ^ J ^ "' ' LaJUX. CjJL^_) fil^fcjIjJLl Lu-ul i (jlj a^j?e_>J!j ^JK lo VI 

£jj (jl ^-jJLa! dJJj^ iL^aL*j>.V LSgla i_!jJjiiJ! aJJt ^3 ,_Ji.jG (jl fljjl tv.t I 
(Jj£ 'Lj-S (_Li-Jul i^j-II ' . ' afi-ll (jr^ '— La.ll L$J (J-" 5 *- 1 CH^' 4jej!jJ! 

. SjLa 

cU_uL>. ' a2ul « (j^jluj^aJ » t d « i >ij (_£ jJI jj . ^.".tl | jut (jl (j^a ^aJLjJI i _ ;r l^J 

w i a a Jjljj i(jVI 4j| VI ij-fJ^ J^s- (jyJI Lu! jLij i Lij_wz LiJ ' ("uiJ! 
(_j_lJ! * )jL^t_(J! (j_a J-^-^ (j-^ 3 Cj^-p ij jj^ JL>. (^jJI L?e_pe_i-£5 j-jUju t^Lc 

L^-l£[ uij cjLljj^>JI (jl i3j_o.VI cjIj i i nil (JL>J,I Ijla ( _ ;r 3 oujj>.I 

ojufc I_Ll3 L&j_uj (jjJI SjsljIjJI £jj J)JU>o (^l!! ,_Lal jjuM foJt] LnJb ^Ij-aJI 
j<uii]l 4-<j/L>. j j i ■■ fll] (jjuj/^/l 0JL& '"'^JJ tail I (_£JL>.! d-a-L^ I J id)Ljjj^>J! 

(jl Jj V iSjUJL>JI 4jjjtajJI ijJLA (j^. ^ K" i (jl (J^3j .CjLoI£JI I a b a J-c£. 
w ta «" jljll ( _ ;r 3 V^?"' J^' ^ ■! 1 "JU - ^ CiLax^ll (j^. La UJ ~n l-£jju 

. L^j (j-ul i (jSLa-i 3j-j_a-a ^jIjij 

jjl U"ll (j5^3 (jl J-A 1 ^Ijl! i> J-A 4j j-J-a-u (jl t^-^J La I (jl 

^jU", , ,," J)l jll 0Jl$J (jj^-i (jl liilj (^^Juljj ' 2 2 « a Jijjo. 

a L»jaJ I I Jut (j^/ al «jaJI sLajljj ^illa jti'n jj^tii . jajiJI Sj^>- 1 ^1 J 1 aJ (jl 

4LL3 j-lC. Sj)UI CUjUi Lai 2 ^ U ; 1 1 jjjLit >LaJ (^i!! l-ll l^acVI i^ljJai ^a 

(jjLcu^.^1 1 MU»"t (jJ L^jLa iSjJuj^/l (j^ij^iSj La U<" V L^j 

. *Lx-j!j_J! 4xjJlC IjjjLi J)l jll OJLA (Jfla ' Lcaj (jl LiJ^jjij Ji^j I Jul 4^ejljJLi 
(jjjjJIj L-dSLj (_g jJI jaJ-SJLa i3j)JL«_Laj 3j_u^ J)l jl! OJUfc 'LliLaVlj 
j_j_aj (jl ^jJa-Lui-i i^LajljJI <LajJi£. jljji 1 Lfcj-i^. j (jjljlillj iCjIjJLillj 
. p Mill JjjjJa (j£. d djq^m L^-1 JJI (j-o jl L^_Lu 
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^1 SjLU jLa-J J i -»j (jl ^La i4jcjIjJLi j < mi'i ^ 4j| till j (jlr ( _ ;r Lij ; jj 
iJ3 _5 j-jj-i (jl ui * i,?-^* 1 i i nl— La jlit-J! IjLA j-j^jjj (1)5^-1 (jlj iL_kjV! 

^j| (Jj uJI d 3 La * rt ^^jJI 3_iLU 3j^s_il i eaJ ^ji ^aSL) . p Mill d 2 La * a 

liilij i!jL>. tLS-uIa JjJl>. _jJj isLU ( _ ;r 3 jjLijjJI Sj^cj^/I tfJLA 
p mi II i_jLi*2_c! i_slj_LaLj 4_La_i_>JU ^ ^j a j II «LU d S j La ( _ ;r 3 L^jLLjj>. i_Jjj3 

jl j < mil JjLa idHI (^^3 Sj^OJ SjLU jG (jl Jgj" l"l_) . LgJLA (J^LflJJJ 

I (j m (jji^LlJ! iiJ^ej «UI L^JLljjLS. ) i-j-ijjj tjl a$Lj (Jj i^-U! 

L^3j J_2_i £LaJjlj_LI d 1 1 1 nil jl jAI j-J-*JJ lX£j . ' -)l i ac VI CjLjL^j <j-UJ 

LtJLcLjij i^Jj-J^ ^j-i- t Lu.aL>JI tfJLA I g-iLajjj njjjijJI ( _ ;r 3 (jLj jJI 

Lj^L=»J1 i.i I r I (j'j-^ ^ 3 Ui^-" Cr^' 3 ^j^j II (jjtjJI 2 2 • La Jjlj-^-' (jlr 

.jtuiJI t_)L^ax,l i_aljJiil (3'j-^-L) L^J ^ •> i ujj 

i(jLij jU I gH-J-lljaa ol Laliil SjLil sLlLiLs Lajij t(j-)"i ir-iL>Jl (j-uLi i_S^litjj 

,jJii (jlj i5^tjljJLI 3iii ii U jlj_«_LI mJj^-VI ^IjjJI ^ Llui <-SjJtj }La 
LLii tfj-jjj Laj cjL-uj^aU ^j^Llh-iSLII t_ij^jllJI (j^-j L° SJa^Lc i^JLLa (jl (_pajuJI 

4jjLuijSL!I -it jJ.1 (j^s CjHa JfcAjeTu LuijSL! I ^La JL3J . «L»jIjJL) (j^jl 1 il>.| ijjz 

Ljji^.1 1 n") ^oJ 3 jjl-sJUj 3JjJl>JI jl jll ajjb (jSLIj t£>LaJI I jlgj L2-l2j>o JjsUJi.1 lJ £ 

jl^P "i? <uf ci 'ls1>-II 'j-* L*^yi 6-° c^Lus! Jj 1 Ijji;^ 

V 3-sLo 2^ La » II --'I fl-uaJI (jlj i3_=tjljJlj i_4j^pJI (>u 3_«jb 4^>Lc: 
I g-Jajj La iCjLuj^til SjjSHI CjIj jJI (jl Jijlj La_ji ^ 1 aj| Ji^j 

J^sLkJI jj* iCjLuj^ti! ^^Ij^JI J*C Mill j<uj/I 3jLc 4 jlr (JiLajj i^LkJI I^K A 

I j j j J V La_Lu iSj-uJll Lgajcjlj CjLuj^>JI OJLA J - " 1 Cr^ (jJ^Lt^^l 

(_LSLI ^iiljJJI J< iSJI j . (JL>JLI ljL4i ^ LaL* Llui 3_2j^jJI dlu^Lilu ^UJI 

I J_A I j j a (j^SLlL) 3j-a (jj^a ' A J J ' ^"^ I ^J*^ 3 ^J^-*-* I j rt j-luj V ^j^>« 
jl JU>.ljJI f.jjxA3 I *' j it_!^JLvu^/l (jjiAJLl CjljjJI 4_l3 i«.j^>JI 

^■Ij^Li R. W. Moncrieff eJij^jj^ ^jiitSLuVI jaJUJI ^jl2j 1949 ^Lc 
oL^LUI 
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^jJI ^jJlII tilljJ ^LJl ijjLL^I ^ L^jI nia ^Ij^Vl 1 jla *.L>. jlsj .4_pJ! 

( j_a ■ 51u ' ^jt ^T^". , ,. * V ^J'C _}jL^s_a 1 i L*l9a_a 4_lL>. (JSLt (jlj t _il 
J_u£J . £j9ajU IjLA p > (J *\ mi £_a gL<^jttj>.j d K mi flj * La VI CjLjJj^>J! 
(_£JL>.I J-ijij-j ida j ' II jJSa-Uj CjLljj_>JI Jl>.| (jru (_Li-l JGJI ljuk ilJJLs. 
2JL>JI aliJt a^tSI jJI l-I^jjj .4^1 jJI ^yk. -tlVjU jil (jJI ol i\utl 
Uj (J^jI/LilJI " c *-2i>^ a J^h^ (jJ! S^SLall o JLA d j uuj . d_JjT *L*jIj L^jLi 
j^i~VI » til cLu-ul>JI 3j^>-^/l aju C-t-t-iirJ jLa-JI L^oJiis_Luuj (_yJ.il 

. j-loI 1 11 U (JLqjlL 11I ^^Jl cL>-L>JI (jjJ) 
John E. JJ-oI (jj-^V *l a I « tl Jl->J j»La i<LJj^l <LxjIjJI ^^-LK-a JljJlx_Uj 
j_uuJ (- _ r lIlj I ^' a j *"' (jj^JI ->ljlt (j-a CilfLa j-uajeJ ( 'JJ^ 1 "^jl SjuaLyj Amoore 
1 11 (^yJI _}l ^Xl JLA ' ^*.^>" l^o^ (2)^-4-1 I ^ ' eaj| Jl9j . 4_t-al_>JI L^jtjIjMp 
i3jL>.lj cLscjIj ^ j * rt cLc ^a_aj?e_a ijj_>**i ili" tilt_ijt_] i4_u_u_uj CjLc ^a.aj?e-a 

.«4_uj/Lij/V| ^jIjjJI » j I «<lJj^I jjIjjJI » £-1 1 nil jjIj^JI ojla (- _ r Lc (jjllaij 
j^aLSLII 3-ajlj LgJ u-^ ^i)^ La <^JLi* *JL«Jl Ijut jJaj 

jj_a j-J-l£ L>^ I * JO j k* jlj^U 'LiJji 4^cjIj j^sLCIl 4iejlj CjjjjX.1 dll jjj 
jj£ju V L^j^/ 5^cjIj j J 1 nil i. 1 uij. 4jcjIj CjjjUcI <_>o- (jlr iCjL^jJ.1 

(jl J ii'ulj Qjaj • 5_>-uiC Jjjj V J)l jllj CjL^jJ.1 ,j-a JjJS JlJUz (>u VI 

w j a I JL^jJj 'J-5^l jl U^-'-fljl tjrt-^^'j tLsMia-l I "UJ 4jjjL\)I «L»jIjJI 

•j^ 2 La b J Li 

: ( __ t 1j Lo^ 4jJL«j>.I fljij ' aJ 4_l!jVI g-j 1 ntl jjljjJI ^ia> j<u JLSj 
5L5tjlj - ^l_L»_JI ^Laijlj - J_CMkjJI ^cjIj-^I mil ^Laijlj - j>3LCII 4^ijlj 

Lis a^iij - j_uVi 

jjI^jJLj 2jj la til tfJUjJ LS-lLj I gj 1 1 1 (_,-iJl 'uO-^^' ^-*-.'^*^ J^'_l>" (J-° 

Kj_uMI aJjVljSljijJI 

j_u^ JL>. ^1 2jj IaJLlI ojuk 1." 1 a itLi-u J^J . 4_l3 Lg-La <U-uUJ 1 1 La A -- II (^jj 
ijjIjjJI (j-a «LuLijj V IjljLcl dJLuk (jl jj 1 a] I Li£ JLfli ijj^VI lL^-u ■■ jj 
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>UbliSJI 6aI 



. ^jj*.^/! ^jlj^J! jjI j I SIS oil (__>SLa-i I j * i4_JjV! 4_uj/Lj/^/! ^jIjjJ! 

(jljJI 4j^1j (jjs I -jal *~ (jSLxj iO-ato-l I a J a i Lt!j_i (_yJ.II (jljJ^M £-j-a^i3 

.JjjVlj j-LaiVlj j_«J>.Vl ^-4 '^J? 
^£ (Jl ■^**' i ul ^Jsl^-a 4-t-i-ui i-iIl_LA (J^a^J (jl d-Jj-ka-tJI ^ . >>" ^"j 

diii ii U CjLljj^>J! (JLlSHjj/I (^ I j I a (J£ i a sejj ja-JoJI <L2Iaj aJ i -ll i a£ VI 
4^cj!jJ! (jl CjLjVj iijjJilll aJJt «L»j^5 (j-a . jjIjjjJ! (_£JL>.V 

4_t-aL>JI CjL_o1jjJ1 ^* ' dujj>.t i4_a^ej>.j ^j->J! (J*s mi ( J7 i^ l_*_uL_ui JLaJJfcJ 

(__ r jJlj ij^al£L!l 4^cj!j_i (j^il i n-wVI I "j^*" 1 (jj^JI ^^j-^' ij- J-O^ i^c- (jli* 

. i_i£j_a 4j|_a (jlr L*JJlC JlJjJ 
CjL£j_U oJUt (J^ dJIjILiil (j-a j«x.jJLi cUl CjLj/Ij jJ! aJJt (j-a ~ i eajl J.2J 

^ L^lu suLiij dJLut j^-jj V <ui VI ij^alSLII =btj!j (_,-&_) SjoJj <LxjIj (^ 

^La-i sLAjHsfcja CjLc ^_a^*-a (^1 t. 1 1 n**i m 4JLjJL>JI dul^ (Jj t L$jLljjj>. 
4jj|_a_a-i tiJJli ^jjlajj LuSLa-iJ 5jj tiajtH ^Lui_jSLII Cjlx^a_a^e-a (j_a i_is^LL>.V1 
: (jliuVI jij^i^ (_-h-uIjU-u c_^j-a-> t( jr iiL>Jt (jlli^aVI c_^j-a 





Hexachloroethane 

(jljjj JJJ^ j^j-tjjl JLtx 



Cyclooctane 



<_3^ti>.VI (J^ (jLatiej I i J il (j^-j^j-ll (jjJ^J 4_uj^>JI 4jL<j^aJI (j-a (_Api5 
dilji (_ T i-C VI 4-j-jj^>. (_gjJLa_j V (jj-jj^a jJ-4 La-g-i-a Jj^/la ii_ij£jjJI (^ 
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*L»_j|j A i 3jL>.lj <LxjIj ( _ ;r 3 (jl^j" i"ij I i J ilfl ijj^-^J-^' O^ 1 -*-* 

4jLilI! ! jut (^Jl lSAW 1 1 j 'j.' i^>* ui a j^s-T >LaLc dJLla q\ ju Vj i j^aLSLII 

ajS 4jjjt (jr^- *— ■ ''-yj"-?'^' oJJt CjJj jJlS (j-^ (jr^'j^' ^ 3^ '"' 

(jL£ J_l3 i Lg-aL^.! dJJjl£ Ol^jLIij Li£ iSjl jCL-uVI 3±al£ ui^j J ^ 
Ujj>. ^jLj_uj ^J)^" i"i-»oVI) . uuol d « i < n ^jyl^. '-^J- 1 * ^ I ta a 1 1 la i ■■j**' rt 

. (^"i i 1 nil jj-* tJL^ri^ 3 2_jLa jj_a 

3 * w n ^ 1 r *j t-»a i^LcjJI 4 j uU J*\ mi II j-j J "i i .i a j_tl tfjufc 




cjbjj^>J! cjli j-j-«^>- oulSLs LoLxj (jlaj-iJ! I jla 4^cj^5 (jr^j jlsj . j^alSLI! 
.j_u£ jl>. ^1 j^alSLII 4^sj!j 4 j uijj sLajljJ! (j-ujLi L#] i J*C ."ill 4jjj£LII 

£_j_aj>. (jl (j-tp i4^ejljJJ 4 i j i ii U jl jll 4-uL 4jjJilII ijJUk QJ.'^'.'J 

4^tjlj_i i n ->.VI LLjJa «" (jyjJI jljll y-*j>- LdJj JllLaj ijojt^Jlj J'C i"itl 
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»UbliSJI 6aI 



I j 1 «» 4-]jL2ILaj ^L*J! I J i£[ "■ ( _ ;r 3 (_j^3j_2il 4^jl nta LgjLujj>. O-lL^ i s \ i n U 
J-J-a^f- <jl JL>.J dUj£ . (^^li^ol) 10 (j^l^a- (jlc I Ajl Ua? ajj3 Vj ijjKtl 
( _ ;r c.lj_i!l I jl^ ui ( _ ;r 3 4^jl mi" a LgjLujja. OuL^ ijjjtjJI sLxjIj w La «J -l! J-U 

L^a <4 i uit 4_Ljl_>»j Sj-jjlj-o ^ij-* ^Lul^j*. JL>.Li t ajj ij-i J" i u a Lt-£jj9 d i uijj 

• Cm itl 3_ij L^a JL^-"i i n" ^^yULl 1 S^LalLi (jo^-J 
4 i mm j<uiiJ! cLalaJLa ( _ ;r 3 i_ija-><J i_l!LL& (jaSLj jl JLi V 4jI liilj ( _ ;r lj-yj 

jj_&j_JI *L»-j!j_J i. u i ii U CjLuj_>JI 4-j3 (Ji.! jGjJ S^ljLU 4 i un j^»-l i— ijjjo 

.SjLcL2JI tfjut (j*i ^ 

(j^il i n-wV I I LlLajJ (jl LgJ (jSLaj (_yjJI -5 1 J-U U*"".' <^->^L>J! <J 4l!lai (j-aj 

jjiLdl sLajljj (j^l i n-vVl I *jts»*a i_ojjj*jJ! ( _ ;r a (Ji-I Jljj (jl ^-jLjj ■ ■■" 

L^LUsjl ( _ ;r 3 (Ji-ljCil! (jl_o~^/l ( _ ;r 3 »^jU" . .." JL3 L#j| La^ i^L5-a 

lLL!]} j-jUjlj . m£jj>.| 4^fcjlj-i (j^jl i n~*.^M I *^t-»*"a 4jj>.T t_£ijaj>o ijr 3 4_t-^L>J! 
j ' njj (jl CUc I Lali i Jiia i L^J 1 Ji-i$ Lj j u » j (Jj i4jjjiil! ijJLA (jr^ ^?"-l> : '" 

CjL5jjj>. (jl (jA-JJ J-i3 1 I jjljijjt iS jLiill jjIjjJLi (J) I »"n La_ji Lai 

L^JLSLJul ^ 5x.jjHaj S-bLiHa ^jI^jJI a'jjt Jiii 3 < < . ..U jl^II 

j_a LcLlS La^ ^Lu^Li- CjLcj_aj%_a ^^Si I j flj * i aj <_U-Laj dJJjuj iLicl^ill 
V jljJll ijJUt CjLljj^>J (^^Ij-iJI (JS[ i"itl jl Jjlj La_i^ ^ i eaj| Jl^J . jjIjjJI 
4_ljLjj_^SLII 4 lx i"ill jj (Jj i<LajljJLi (j^l i n^ 1 ^! ( _ ;r 3 ( _ ;r <j/Lj/^/l (_LaL»JI (Jfla-i 
j^LaJt£ . 4^ej|jJ| jj jtA ^ , ujSjJI C- u-uJI (^yjt CjLyj_>JI iJJLA L^La^>o (jr^" 
«Lo* j_a di>i"i (J_a_r»o jl Lai L^jLljjj>. jLi t a i ajj 3 !i Loll I «L»jIjJI Cjl!i ^1 j_LI 

iajljJI till j j! jII jl ioLijj^SLIVI <_il ju».l ^ylc 3j jlIII L^J (jaS^ j' 

^_La (j5-L^. SjJLflJI L^J (ja^J jl icLjLi_o 4 < se mi L^jL1jjj>. (J_a_=»o (jl Lai 4uAjl1\ 

.cjUjj^J^I 

^ 1 Leaj L^-tSLJj ' i la (jL_u_i^U 4-U-u-lllj fiL^_t^t_ua 4jj-li_tJ1 Jul. j-jHaj 
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J j , „j-J -> ;tl dilj^j-JjjJjla .^I^jjJI 4$LU-a (>-i j-uiaall 

iCjIj uianl! (j iii-rll <LoL>J! jljll jJ-aJ! (jlf l_Lj ~ i eajj di! 

3."" .jjs-I SjjLLait! (jjiiscil 4j jL>J! ->1jIL> ^j^jVl jjLu 

ij-j>.V1 ^ j Jaj * c\Jl1 p U" CjI^ mi'kJI ^T^". , ,." ^jl J_»_uj_all (j-a 4j1 l_Lu ^jl LJ 

l_£ujL-&jJ1 aJJb tjl'v Mil j^jlu ^jl jj * .Vi * ^j) 1 nlr ■ L«-Lajj icLt-aL>. l_£ljjL>»j ^£ 

■ Sj MitJI £j-lJ ^Lol£ 

V (j^e-ij • .}L«ii£.VI (J£ puiJ! Jl*i»j 4jj/L>. ^1 Jj iJj^I 4jj/L»J 
w Lta 1 »Jlj i^JLtlj 'j-t'j ' j-L»JI ^jjpl ' ^1 j* j*^! Cy* *— ^j-*- 1 

1 j a j « Laj el i «iaV| (jjs ^IjjVI CjLLo i ^.^jt ^ A<" V ^IjjV! tfJL&j 
Lu-ul i n~wl ^Jl q^" i nl ^^jJ^Iu p Mill cU_oL>. i ^3 J LH 45 ^ ijr^^ «LiilL>JL! 
j^Sli \-t-uis*. LlLlIj sL<j/L>. (j-o Luj_2j '/.90 4Jj*i i ii U ( -;p ^ p * ta 1 1 J 
LLSjji J i ii 'i 1_L^ Lulj i^l^jJLi LluI ioI J it* CjVj^LU p «Iaj (_>oitj V Lul 
i^ljjJI «5_jj-jIi)) p_jtlaj jinn V ^jy^- (J- 1 ^-^^ ^_)Lu£sLj LjSLui^J jLt_t-£S jj^-*- 1 ^ 

v_)LjlJlILi a\ «JaJI ■ La L> t4jvjjij-a ^ -J i c SjLx. a Ltlall LJjLuj 

2 j I -i c «l_Lji ilLIjl^ d g ui \ J-j ' i La oh p I « La II ^J 1 - 1 -" * liil j-i (j^=«-jj ipuSJ! 



59 



» I, i n, i.S.I I 6aI 

. cLlo-iSLH 4iLi j-U ^1 2 1 j I U 1 1 cjLqjUU (Jib Lla ^Ljjj/LsJ! (jl3Lt ^jLkjjj 
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4_uL-a-iSLH .si jJLl t_yzJU (3^A_L3 Lj I j Lu CjLajU Uj 

jlju^l j!j_oj jJiVl j!j_o 3JLv ^ U£ ^ 
JjL<j/j_I! (Jl <i » " i ..I j i aj 2j (j <.*-«-t| cjLoL>-j 

(jiJj „Ura LtU jiTi (_pj| oVUJI Jr: SLuLajSJI 
oLaj I < tl J-SJJ ilLIjl^ ^JLir" i n" J-jL-ujJI a iUb 
(jjKJI J i ii -w Jj-ta CjLj_<LlI!I j j_al jVl jl Jj^jI j 

•c^l 

S^oj <^> CjI JL>.j (j_a «Ll>JI CjLoISUI £^ujj>. (j^£[jjj 

jl Lj^jSLi (jl^ *lj-«-u (_jj>. (jjl^ ' W-^-^W *— ^>*^ 
LuSLxjj . Lj^LJJI ijjt, (jj« (jlj jj V LiLjul 

l_Lj| I i <i lr I jj 4jjJI <jii»JI <Li*jfct ^JLa jjLflj j? 
OJLA l. i j 1 1 1 1 I * ... A >l L^j (jyjJI Sj j LaJ I (_ji^. J^-^-i 

(jl LLfpI I jlj < Lijl^>. ^1 Lj}UJI 

^4>l' ^4*- J-«^. (j- 3 Iflrt mim i ii i ( _ 3 jJI «l ^Jl 
2-£>^- J£j iL&j-taJti S_jisi. J£ (jLa dUj£ iaJlII 

^Li_i 4_2_<JL>J I (_ ;r a (_ ;r a L^J jJL <L«J£ (J^J ' I-& 1 j» 
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>UbliSJI 6aI 



I j t S^Li 4jL»-I IjJl>-j U Lo I i . gjj! LilLu. Lui jJj ISLpJI 

^yAj njjSDI SjijIjJ! j_*I^IoJ! ^ jl^-I SLpJI (jl LlLSJ j i JIJ . ,itl 

.VU^.j 

. ^L*-^* j J c t^j-^* I »l j Ldfq i 4 ^^ »l J idl t_dl_L& (jl 4_a_jJL_oJLi (jj?e_ij 

' (jr^- ' c ^l :> ■ <^->LcjL^ L$]£ i3j_AjJlj SjjcjIJIj (jl Laa^Jlj (jL^ijVLa 

I j « 1 1 aj (_^<JI (_£j^i-VI «LlJu^/! (jiijtjj jlcLsIIj jlUsLUIj JLij>JIj ■ ail 
(Jj-o-i (j? i>^^ I m1<* 1 . • * • • SLlaJI (jjs S ^L>- Sjl^L>. >Lui/l L^Lj njLcaj^! 

3_aLgJI (JjLH*-" (J 1 * -1 » .' I JLi-l (jl J-K-J VI (jr-^JI J-i-^J C - ^' (JV 
<_3jjijJI ^1 1 La Lu Jl^j (jj!>^ t<2>icjjj| (jj (j-o <j-u 4-«jL2JI 

r* J J a " ( _ ;r 3 LlJ-Lflj V LgiSLIj i^^j^JI ^ ( _ ;r jJI 

t j-° (J^^Ti »l < til (jj-i 4_j_>JI »l j miVI ^ujj>. (jl ^jj-ill (Jjij 
sLui^La 3jLo «Protoplasm» «^j^Ljjjj(_)_iJI » ^u-uL> c-^jUJI SjlSjlx 

S_j_j_Lj>JI c I 5_pJI 2 La uijVI j-j-«^>- ^Jj' a (<u3j iLj^LJJI (Ji-lj £-2j 

.SLjseU 3-p.l iaXI 

SjjJ-JaJI cLu^/l 1 n-»JI i4_L>JI J-^CJ £ ^- >t " >Lui/VI (j-tj (^liiJI (jjj-iJIj 

(jl d j i pi 1 11 -»JI— i I ( tt> ijr _Lju V (jj»_ij • • • <— 3j_^-La (j-« *^ c^"^^ 
iL-i-LtajJI JJj-<-u jl LtalaLc jjQJI J-Jj-<-u (jl t-aaJI (jL^uVL^ ( -5 -><-!l (jjLCIl 
CJJL>«J Jl^ ''j^*-^ 3_jLj=^-"VI J-JJ-<-u (jr^' <1>J^-" (jl (jr^-i Li-lSLIj 

,4j aUj-tl a'jjjtl 
l_4J S_ij_lJI ^ La ■ " Cj^>iJ <i_LjLaj Sjjj LjjLa I jl dllj jj ■ aj ' (jl LuSLxjj 

L<j_^ w S '**' 1 (Jj 4 j-jJtjj (j-Ij j-jju3 V Lg-SJj i 3_j 1 J 3j I 1 d diltse rt 
w 2 lj Ji^ 4_uLl1II 3j J_JI La I . till j j-;^. Vj JLojJI (j-a CjLo. ( _ ;r a 

Sjlj_>J 3_jj_ll| 0-Usj-»J I jl j_l»jJI ( _ ;r 3 IJljj Lg-iSLlj njLajJI (j-o 
ijJ->JI J-(*J Lg-La >j^>- SjJ-ill IjLjIl^ .jLLa^Vl oLus I glibj q " 1 uJI 

Laj . «.l ^Jl (^yfl 5j>^' i^LuiJI «j-^=-J J^^J iljjjJI (j-LiLl 

Sj^a_»i (^1 flj-j-jt-caJI SjJLill tfJLA J^tjj SjjJLitA =L^Laj SjHi VI j^yJt 
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6*i=UI ^LupUl J5I^ cUoAJI 6aJ 



tl 3j_&LlaJ! lilt jj* i4_l>JI j^-J ^tH* 1 -" »LuSiVI (jrU liJljJI (Jj-^'j 
t^-j q ■*-**< tl JjjjJa (j£, 4_j_>J1 »l J miVI j-a_u Jl9j .^_a_Ll1 3j-&Ltaj L^j o i * 

( _ ;r 3 Lg-iSLJj i L$j sLLajjJ,! (j_a I 'ij i"i 4_lL^3^/I LgjJiLa ^1 ' ^J'-" 1 " J^S (jrd^ 

liJJj) JLlLaj . L$jJ)La (j-oAj (j-aj L^J ^IjLxjs ULj i"i ' '"J. ' '*"' liUj) (J-«-fl3 3j_a J£ 
"ia J^l?e_a ijr 5 Citi bl ^j?e_>J1 ijr 3 ^-a_u Jl9 (jr4^ i all Sj^Ll 

(jjj j*\ i ii Sj^Ij axS i "'*» ^jj-j^ 1 1 j " Sj^iill ajufc 'fUl (jr^ ' " H <j-° 
lilb (^^c ' ajliej (_Jjj>.| 42jj_Laj jjiJj «LlJuV! Lai . I J.'J^j" J 

(^LuijSLII i frl'-ej LaLnJa JjLlu (jl JiJt-i 

Cj^LcLiU! (j-O Cj\j i?uC (jyjjU (j£, Litlal I IjUfc (J^»J ii> J i n-v 3j)La (jX. 

■ 3 A i^i^fl i ii-v elLa ^1 I j aj i aj 3jjJl>. 3j)Lo ^1 3^LuijSLII 

H<iitil!j jjiJIj (j-tlllj (jiijiaJI (JjLlu (jl jjlj j-fl-y JilaJ! (jLa I jut 

^laj , ,. * (jjj j i n^. 3j)Lo (^jJ! (^jj! jJlII J_u_a_(J1 4- J Lg- t j Lij^ L$J^t_ij 

t£j i ii-v (j-o (jLCa (_g I ji 43^ inf J)!jJ.I j-^J IjjI Jlso (jl LILlS I n/ja 

.<GL£ 

Cj!j)^>.^_a (j-a (j^ 4_j_>J1 »1 J mi^/1 j^L4J (_^jJ1 ^_j1jJ1 ^j-illj 

(jljoaJI ^!>iij (jLcujVLa .jjLCiJ! Sj_aLtoJ! iiUj jj* (jjSLII 

CjLuL^ (^jJI (J^tlo (jy-^>* Lj^JJ^ jjs-u jLLus L t - L t^ jv L^J * i^iSLIIj ■ la (JlLo 

o^^J! jjj^j LtjjjLi (J^a_u Ijjjj w La «" cjLjLiI!! ■ Lt«Lil 4 < ut~ 4iJLi 
LiJI 

(_Lj_>J!j i(jl_aj_I! j jl i in L^J (j-ujj 5e i a 11 a i4_l>J!j_i^. 3jLaL>J! 

.(jLajJI JL^>- (^1 Jj^tlj «.Lul «U (JjijJ 

LiJj La3 i4_l>J! ^-i^^ «Lui/^/l (jrU ^^g^^aJ I tfjut JSL) LllSjjla («-C.JJ 

Sj_aLLi SLpJ! (jl Lg-lc 43jju La (J^J 1 1 j ... A i SLl>JI (j£, La I'm i"i i_3jju V 
vIjJljo (_5-iJI 3jjj->J! Cj!j_l»jJ!j <LiSIx»jSL1I Cj^LcLallll liit I _i a. I . aj Sjjjj3 

.Lj>UJ! Jib 
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LjjUs ULc J!Uj ^yAj i^Lui^l jjj <LpJI oLoKJ! 
Ji^-V (j-o (Jjl jj* 1 665 j»L^ dJjjt cjjj jj (jij-ilsoV! 

^iAJI J^jLjSj jj^S <l tali * 1 1 Cj Li_u_oI£lJ 1 ^j^* * -A3""?" J 
JL^-f «cells» b>L>J! fu-u! L^jI^. (jUalj 

4_j_Lr»JI ' a 1 -»j (j_a Jjl (jl-J J-^-J I »l 1 I « tl 

. 1673 ^ 4^l^pJ! 

4_tj>J 1 4_lL>J 1 O-i L£^ i ^ Lea (JtP* (j-* (J^9 1 c?^" J 

3.} Jlj?c_o j-j^C *l S La * a J i (J_u^5 LolJ 1 5J^j?e_a 

^j-o j-u^ ^i^,-^ »1 o UT I t_£J-l f 1 ^ 1950 ^Lc jj^>*j 
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(Jil^j Lo-yj 'p i 'I ji^>.jJL! «LU (jjs '/.40 (_£jj-xj ( _ ;r L>.! jJ! jl*_JLi 

*LU (jjj ^Lu tlry>- (jr^- < * 1 ojj dH 1 c - " J^* ^*'J^" 

'/60 ^1 q^SLj fUl (ji jLl£.Li p i n-> JI (jjj ,j-a a5 ^I^s. j» jJLi ji^-jl! 

Lg-i-a t—ijjcjJLl j-^c 4jjjj>JI LgjLiL»c jjl^j (j-o a I L$j| Li£ i4_lL>JLi 
Loj-Lcj .jjOjKJt I^Utl-J ^jJI Lgl^Slb 4laj if UI I jut ^ Ltjlj^Li 

iLjj-jSLJ! (JiLo Sjl>.!j 4-lL>. (j-o (jj^-y lS' i«LiL>JI J^p-J d>^"^l OJ^d 

i«ui «.LU (^,1^. i U i .ij i. ^ct m (jl 4J jj ^La 

SjoJ^JI <L«li>J! ^>2j oVUJI tfjut Jlo .tiJ^L^JI j L^Listi! ^KJt ! jm> 
w j a n\ < ..I (jjj o"* 1 ^' dH^-^ 5jsj^-J! 4jj-l>JI c-ajLti^J! S^j^Ltl 

. ^ >^ I a a ' se i 

Lg_L« a ' a au 1 l_i^L>J! jj-a 1 uij a CjLc^_aj?e_a 

t^ys LuaJLo 1 dJlajJoj .in mTLj j^^sL^ jl_^j>.j i^LtlaJl i j r £>\ alj 

(j-jL^ (j-* 4_lj1jjJ1 cjLjLu^JI (J-2jj (J-^LuiJ jL^j>.j i|u^>JL SjLUaJI 

H_fjj>.VI oLlLsjlJIj i_ajUajJ! J-aLCJ! jjj i u Till I glajlaj 

4_j_L>. dJI_La (Jj_2J! (j^L«-i V 4_jLa ij^jijJ! a ■ a 1 1 tj^J IjJijj 
Lill—La tjl- 3 ' ' ^-i-^- 1 Lj^LiJI (J!L<u (jl L^J (j^-*- 1 'LiJliLa 

Jlj £-*2-iJ i^LtJI I jl^ Lg-ilajLJ j! JL>. jj-* ^-«Lc cLit-aj 4_lL>J1 ^j^S^uj 

I jut jjtjj i nil pu^/Li ^lsjju (_j jJI (j-a^L^Jt JjLcoJI dil j j! Jl»JI Ijla 
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6*i=UI ft. iItII 



(^-3 4_a3^UI 2 al la II J £_3jG <_yj.ll i^jjtll 3Iaj&x L#jLi ULo.! I a i ^j" ^^ll! 

.3 jl^tl *U-jf 




jJI jll <__,£ Jill iSjJLJI £CLL«jtLi 4ji>JI jl • a i 

( _^iajt_J ^ o i ii i <_£i ' , La * rt <LuHj 4jLi 3_}Lc i a < -^j * ^-^J i4_ji_>J! <j^3 <L>.jL>J1 
Li^La !jL>. S_iiJI j!oj>. jJLij ->i-VI L^Uajij 

Lj^L>J1 4jr 5 La JL>. ^1 i < 1 1 j I Ju>Jl 1 JLAj iLuJI (j-* 0^* 

a\ ka * ^j>> « ■ tl L^_Ja_t-J j1j^?e_i c-ujJjj (jH-II Sj-loSLII 4j^jl£1JlJ1 CjL1jj->J1 

S_jj_Ua_*J1 (^pa Ljj>. V 1 ^j^ju _iL>oL) 5_aLc ^ a Lea * ^jj-AjJI CjLjjjj>. c_*£jluj 
L_A_}j^>.jJ) 4_l_LAJ_!1 (^PaLj^^/l ^j_uLj Or^J iSJj^LaJI jJ-i-u^ij-uJl 
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CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 
/ \ / \ / \ / \ /\ /\ / \ /\ 

CH, CH 2 CH, CH 2 CH 2 CH 2 CH 2 CH 2 CH,COOCH, 

| O ©CH, © 
CHO PO CH, CH 2 N-CH,OH 
| OH CH 3 

CH, CH 2 CH, CH 2 CH, CH, CH 2 CH, CH 2 COOCH, 

V/ \ / \ / \ / \ / \ /\ / \ / 

CH, CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 



•.^LlII (JS! ."ill ^jls jlaI j! 3JLj^iaJI 4jjjjj^jij J14J! 




. ,,j All 



d I 

* 1 j**' a 1 j t 4 J j ulSj j Jl^J 1 Cj Lc j_<jj?e_o (JlLo <Luo 1_>J 1 Cj Lc j_<u>Jt 1 

«U jj>. S.LU d)Ljjjj>. jj-* J-^-^ t^** i-?"^" i4_ul_jj_^ 4J-3e_4gj (jj^. 4j1jj>-1 

1 U JU^JIj ^^jj^JI i^j is>'tC jj-o (jj^lu (jH-Il C1jUjj^>»-JI J^i^^ Cr^" 

4j^/ p, LjU j>jL^ <L} j j ■ (J^JJ ^0 uJLb i<U-LaL>JI i>JLA tjr 5 uJI 
3J ^_*_uj ^^-s 1 ^-l>* (JH-j3 L^-Lu 4 ' La cJ^>-J)J J^^-J I J 1 (J-*-f ^-xti £jja 
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jlj tig a i all cjLljjo. (^^i^. 3 Jlc LoJI ^ Jul. 3.1,'^**' *J - < "^jij' ^4^' 

1 g Lts| 1-4-1 LulJilj ' fl^ LeSLLJ l_£jl J->tJ i 4_J_>J 1 4_jJ_>J ! J I JoJ 

JJ * ' "J * ^ Cr"^" ^dS-^*"^ ^Hl)*^' ^JlA <f L*ll «LAjL£LI1 4_jj>JU 





£b-ujs^>La £jL>J! ^1 ^ 2 ■ La II ( _ ;r 3 Cj!j£LII a i ■■ all (jjjjjjjl 4j*jI13 

^ I A , ,.tl cUojiail 2^jj-^ , ..All jjjjjjijJI cLajj (jrt^s- (jyi^- i4_lL>J! £J^>- *L«U 
Jl^JI (J-<-u^ intl £.23 Ls_Lu icLlLJJ! (Ji-!j> «LoD d 1 11 a^La (Ji.ljJI 

4_j_>J 1 cLlL>J 1 j 1 Jo- jjJ^J (jj-^ <— -J 1 J^j-iJ j A , ,. ^_aJ 1 Cj L!bjo lLIjILujjj 
Cj Ll-Lljjj— J |j . CjLLuj J-J-J^ ^_*-ul_i ^^yllJI 4_jj_tia_»Ji Cjl^jj^>Jl £ya j->~ I 

JLjJ-C jL>»jLj (jj^Llu 4jr Aj idiljjJI CjL!Lo fjja c_^jlu 4-3 ^LjX. CjL!ujj>. 

f. \X 1 ^_jJ3 *' jj-J-i V i Cj ! Jl_j_J j A , ,. j_iJ j Cj Ljjjj>. (JlLo (jr^J 4 ^J^-^ (3->'- u (j?-^ \ 
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jl JL>J1 - la i i^Liil ijr ^£ 4j^j- miU (j-UJij-JI i^3^>* *^J-^ J 

cL^_uj cLl^I^ cL>.jJU LlL nLalLa ^Jj 4 ( ji5^-^^ ' J^ tjL> " tj' '^-A 

. L^j>-jL>.j cLlL>JI (Ji-I-S ji^>-jJ.! >m cjL5jjj>. ^^j^ . ..ATI I ^ . "3jj 

(jiuLJJ CjLj^aj^Jlj CjLjjj^>J! (j^s d ri I" X a LcIjjI J i uJ (_^^ i4-lL>J! JoLJaJ 

j ^LajJ! oLLsx. ^ LaLa Ijjj j! jl^JJ ^^jLiJI ^la i (^ic SJjLJI 
(^lll 5_o}^>J! oLo>L«JI 3 1 .n (jjtj '(j^JI (Ih^-II Jj^o- 

3JLo-jJI Lj>L>JI ^L^jj L^pia Laj , Lj>L>. i_sjjlI!! j^l^ 
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(jl (j^o ^uijJLij . «Uj-U (Ji-I JLa (j ri I nil 4jl Jl^J M^jJ (^-ll jll (Ji-I JuO 

(j1jJlj>J1 eJJb (jl VI i L^-u-i l -ka J 1j V 4_t-aljIL« CjLjjjj>. (j_« (j^£jL) 4_jJl>JI jl Jl>. 

(jlj J_>JI 1 1 j~j Lajc ■ tal flUa-Vlj ^-lLs- (J^ -SjJUs- Ja-ajJ w 

(jljJL>JI tfJ-A 4 j uiij i(_y»JI (jjISLII J 1 n-v (Ji-1.5 cLallax 4jjl»-i Jjl jj^JI JLSjjI 
j_jI_Lc ^1 I j 1 j i ajgjl J^pjJI Cj^UsLj (jJaLi j»L23 (_,jJI ol^j-uu&ll liJJj 
j-_ljLj Cijhj 4 a I ta rt 4_jj-j?c_j (Jjij-ILlII (j_« L^jJ^-q^* »-iIj^tIu V (_^>* 5^ J « ( ga 
CjLljj^sJI g-j joSLajJI (jlr (jljJL>JI Jl£.I i .1" (_dJjl£ . J^e-JI J-al 
3j_ l il_j_o j-^c 42jjJaj J^.Ljij dJJjj (-;r Aj 1 LtjjLiu jl 4-lLs. (Ji. jG 

(_y^J Lii*^' CjLjl^-pJI tfJLAl uu (_gjJI Lj^LJJI a ■ a (_,lr 
' LaojeJj 4_lL>JI ■ La 1 uj ( _ ;r 3 j^2j LjjjJjj J's i"ill Sj-j J" 1 .1 a Si jj £ ^^><-!l <Uljtllj 

i4_j_>JI 4_jJ_>JI Cjl_j^£La qs-A>\ Si ^_JI ^ jujuj . 1 ljL>. ^ (j_a ^j^Li^**M i nil L#j 

(_JJL>.I I I q 1 Lul jjj iLtjjl£jJ I j "I m-S-llj 4_lL>JI SLo. (j£, 5Jj*i mil (^^3 
3j JuLJI J-AdJ 3 1 ^_JI (j_« (j^^ 1 -^ ' a ' a III jl LjJl>. ' ^ d ' a * iJJ JI Li^l_>JI JLfl> 
j-j>.VI t_o_t-a_Lll ^ gnu 1 L qJL u ijjjajJI Cy° °J-^ L -^ JLJ t — 4 3 - *£i ^1 ' ■■ 5 til ^jji^. 

.SjLLkII 4-ajLIaj >lj| SljjJI (_£jl»JU 
Cjl_a^_*_u^_a^)-SL1I 1 Sj j i ( ga ^al i n ^.1 w I C 3 1 ^_Lll ^ ^IL>oj 

^pJI SjjIjjJI J^l ^aJI £J-<1^- J-«-*J 5j^sL>JI CjIjjVI dJJj i_y-^J (CjVjJu i^aJI) 
l_3^I_c (jjs ^^j_o^_aj (j^SLljj . iJ? j>. j^H^ ^3 » ^ ^ ' 1 "'I a^aJl ^ Jlaj 

H_gjj_iJI jj_ijlj (jji^jj-jj <i~». j<u-uLi i—Sjjjj i ( _ y ^JI (jSlSUI p 1 n-fcJ 
4_ulj^JI CjI Jls.^11 jl JjLj/jJI (J-*^ (_£ j-II "i l-y^» DNA j_aj_JL> 4J j-ojjj 
( _ ;r jt Sj j i in CjI jj (jr^- L?J-^' 'I<* I l5 J-^* 1 - 1 J • (<t — 1 

LLoJI 

i^jij-Jl jj_ulj (_)ia_4J>. ^_<_oLi i__Bj_»_3 jj>. I i^jlj-i CjLjl^j>o jj-^- ^jL- 1 ^ 

.(^Jl ^l£aj (^UUI JSLiJI j^>Vl 4jL^ 
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****** -m I 

*♦ *♦ 

L^-a-Sl taj J Al-jJi-ll tl_Lll 4_j_>JI 4_Jl>JI (J_aL«jj 
CjLLjj_>JI £j^_itj t_3l i <^>t {j-a CjULa £_o 4j^_j_>JI 

( _ ;r ^s^L^JI (J^l i ii II dJJj ( _ ;r 3 Cjl_uj_>JI aJJt ^ j i n"j 

i3_lj>J! 5_lL>JI jJI j ^j^Lij'j i .itLi o i ..U 

J I II -V (_£j-J_>JI Jgl Ml i II (J^ (^C {J^ I II U J-Aj 

4-uLlh-iSLII CjIj_JlIII J-J-<t>- Cj J-><J d j-^' a i^^^^JI (jjlSDI 
w I ■ '-« » II Jal ui i tl J aI » laJI iti^A j^-JI LS->>j cj-^' 
i_i-jl_LijJI (j_o L&j_j-CJ ^LajJIj (j-o^/l CjLj-Lj-CJ 

. 4j^_j_>JI 

CjL_ifu_i jJs 4_aLc <L^Lcaj 3L_>J1 ijLi Jj-SJI 
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»UbliSJI 6aI 



( _ ;r j3 4_i^jL>JI <LaL^a CjLijjVI jl ^^Lo^/I tfJLA (J^J . Cj J jLajJI 

J^Li. jlj_U jl h'i\\ 3-jlaX. dajj '— (jlr i n" ajj Sj.La.ll CjLijjLS i4_lL>JI 

d j najtH ol-LajJLtl (Jj iojj (^yl^. < n" a^_u_oLj^jJ! CjLjjjtj 4cLlL>J1 j1jL>- 
. I JlSL&j CjL«jj_i^/l JjiC ( _ ;r 3 ^*JJ i nKII CjLjjjIj . "Al LajJI aJ Sj ( -J i^J 

*Lj_L>JI ( _ ;r 3 JL>- jj (jr^'j tSLjstl] 3_ul i a U 2jj . >.» It jt jit i (jSLajj 
( _ ;r A 4 j i .hj £j jj| 4j^1j ^1 i(_£j_l>JI L^JaLiu ( _ ;r 3 j-fJ^ J^-^ 1 pu*L<-uJJ i ^ J>> ^' 
Cj^Li-JI ^\—lu-£^\ aJJt Lia J^a-" i n"j . CjLujj j-jJIj CjljJLuijjj^LJIj (jjj&jJI 
. ( _ ;r >JI J i ii ->JI ( _ ;r 3 a LxajSL] I 4i! Cjljj^La jo-Al Jix-i Sj j i a 3 *Laj3j 

CjIj 5 ^j , ^ a !l (j-aLajs-^l ^* 1 jLsoLi (jjSJu 4_La_u_uj CjLi^j-a (jjjfcjjt 
i«LU ( _ ;r j3 i_!jj_j V (jjj&jJI t>JJb (jajuj . (jJj-<j»-lL>JI ^-o SJjjtaJ't Jjj/^LaJI 
. j«j5cj»JI Sj-JL^a Cjljia3 4jjj* S ^^><J' f0^i3^JW Cr^ u "i i a (j-SjJ lil! jjj 
jj d i uj-ill JlLo ^jj>.^1 j-i-al_L*J1 ^* 1 CjIj JLi ^jj-AjJI ^j^* * Ja_ujJj JL9j 
(JlLa JLcLtuJJ isLpJI 4-lL>JI jl JL>- SJLs. Lijij (jl (j j i a La^ jj-ljj. jjii! t J 

jJl^i L^Lljoj iclil CjLljjj*-> (jjtjJI CjLjjjjj. JaLujt (ji^. Cj Lc jjsjjJ, I tfJUt 
(j_a LaLfc tj t . ^. (jj_A jjt j i"i j , ^Jjt jj_o jj.* L^J j^- LaJ Ja^llL>.V1 ^J^^ 
l^jlji <j_a L$J La Jj^clb J i ..Cllj LaJLulS i2Ll»JI "M^' Ct^ ^LsLLJI jjI i^ia 
i«UI (j^jj-jjjjjfc (j^s L^J La JjjajJJ i(jjjj£JI J_ i i . i ^ l (^Ij (jjJj£LII 

(_Jjj>.^/I jl jil ^ j ta «" Lajs jj^I li^LLaJI (j^s j_u^ jjljj a J i n^Vl i> JLA (jja JJ-yj 
(jj^tjj t j j ^uLajj 4_lL>J1 j^jjS 5 J i 11*^1 ^ jj o c pjJJ • ^j^-jILu^iil-i 3jjj>-jJL1 
.4j>-L>JI Sic L^al Jii>-" < 4j^sL>. 4j- i u i? ( _ ;r 3 QjjtjJI 

3. Jj 1 J J II J (jjjj£LI1 j-t-al_t£, (j-* OJ^-^ ' -ilj-a CjIjJLAjjj^LII 
«m (^JJ>- Lajtjjjvj d i i n tj (jlj-ji.^/! (j|j i a '»tt L^j jl>. jj j t(j\sr i n^^flj 
j's i n) jj£jL>JI JlLa i3jJL«jLa (JK i"i I ij^C- AjjIjJLAjj^SL!! jl jll aJJt JL>- jjj 

(_gjJI <_i LaJLlI j *C i ii j-Aj jjj S[ int 1 j i(4_^LaJI j *C in) jjj^AJIj (i_tl«JI 

iL^jL^Jt d , ,. ■ tt Cjtj JLAjjj^LII d)Ljjjj>. jjaJLJ JL^tjj JLj3j «^JJ <La JLa-"i i n 1 
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6>jaJI o iItII (ji 6..ijl.i,n.i,SJI 6aUI £j\± jao 



J^-JJ lS 1 -^' LiJiil! fill ( _ ;r 3 (jLijjJI Jj-2j V I J * a j j^l CjLljjj>. Q^Sji] 
U tajjj 4_ul_illl Lj^LJJI o'j^?" Ui^d lS 1 -^' jjJji i.ntl CjIjLiIII ^j*-*; CjLjjJ 

i^_«_2JI Cll i ~w .. Ul U ,tl CjUjJ ^L«-i (^j-II C?^^^' Luilll i_3^Ljcjj 

^3 ^ i"i**< « (j - ^-^ j 1 I » jc-*-uLj ^j-il ^_»_>Jl LfolJI jj-* J^>* I ^5-* 
SJsLLaJI oLt-^a (j-a I j i h_mj I j J i j ■"■ ijj iiaa.ll Lj^>L>.j JljSLII Lj^Ls. 

i4_i^sLs. 3 j g it? aJJt, l\j-2>\ (j-o Jji dJLi&j (jjl^JI 

<_ajju (_ylllj SjjjjJI (jlsLjjv^/l j<u-ul-i Sij^jtil 3_al_#j! cjLljj^>JI dJJt 
2Ja}Laj«JI cijlijjjJI (j-aj 1 "^jj-j-s 4lut (ji^ 8 RNA iDNA au-uLi 

. ( _ ;r >JI (^jISLII ( _ ;r 3 4_ulj^JI CjLoj^JI (J-ojoj L^LiJI J^>-JJ C"^' 

4_al_A 3 1 _i I L$_ij^ i_cjLa_ij ■ q\ 1 11 iVI 1 ii-v L^-Lo (jjSllj (_jjJI <Ul-LaJ I jljJll 
CjLlLjjlJI jj-* JLiJjlj ijr&S ,>.«t1 gL^- 1 u it L^-La ^j^SLjj »-i^>. 4^jl^1I 

.^jjsJI (^jKJ! j 1 Jib ^^jjJI ^LsjJI <2jLW: 

ijr Aj 4 Lc (JJJ '"'^ ^L-i-t-j-^o^ I t __paLi^ VI JLA jj-* • ^^-^J- ^! ( __psLjj>.VI 

2x.jjs->J,I ^1 S^LUsVLj L^jLjjjja. ( _ ;r 3 4jJLcLjs ic jjsjc^ Ji^>-^j Lt-Lgjv j-J-*-2 
( _ ;r 3 VI 4_lJLuiVI (_p3Ljj>.VI aJJt • alHseJ Vj a 1 5e U 3j_uJll ^ J 1 a 1 >■ II 
iL^LuaVI (_psLsj>.VI jL»oVI ^-JJJ • <j^-^. j-«->>Jt I (j^l-^ 1 a I ' M 4^.jjij>J,I 
(jLa lLLI j i=LujL>JI CjLcjjij>J,I L^-La Sij^Ja 4 1 1 111 1 11 (jJjSijJ 

1 U ^ a 1 ^h-»" 1 ^ *C tj d I , ill 1 nil ( j_uj2j L^jLjjj^ CjLLuj J-^l 
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H H 

I I 

+ H 9 N - C - COOH + H,N - C - COOH + 

I I 

R Rj 



R Rj R 



I " " "I I - 1 

HN - CH - CONH - CH - CONH - CH - CO 



1 j_a 4_LjLa IjIjlcI (jl . .. > LiSLa iJ^a-^J! j! ol h K 1L sQJLujij^JI 

. d 1 1 ill 1 nil (J^Ja (.^-^ (j^Lo^s-^/l J-A CjI Jl>.j t_i-ujj j-uJilUI 
•■(j^'j i"i J-jCuui j^-Tj (j-Uj(_)-i (j-tJ (j^-taj^JI (jLa (-;r Lc.j 

. 3 1 1 .1 1 1 .1 II Jj-!j (_P=L«j>.^I tfjut tfjiitU (_gjJ! c^upJI juIUj ^LUIj 

'.(^yJLl!! J'C i'iILi d 5-uL>JI aJJt • Laj i iuj (jSLx-ij 



An U a o □ 



A A U o 



1 OHSlfc! l£>>- 
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6*i=UI ft, (ji 6..ijl.i,n.i,SJI 6aUI OL jao 



Lg-Lo (J^ i—iticj 3^,j_ull CjLLuj j-JI (j_o stlSLa I J I JlC I u La «_' 4j-Luj(_)_i!l 

Lj^U»JI (j-o £jj (jl_> (Jjil! lilJ JLij isUaLJujj (j^sl^i. jji-VI (jx. 

3jij^>.jJ,l oLlJ_lj^jJ! ' ttJUseJ 4jjJ! Lj^Ls- Lg « * i aJ (j^l i— '^i-^HJJ-^^ 

i_ii^_Io*l till]} A i mmj i L^JLq * «j LLa 1 1 j^pajJLJI dj « j^-aLi. ^J*C i"i 1 L^jLLuj 

L*-lqj>. ijLJuJllj 1 i I ri U j 4-JuLi£LJIj SJaj-tall JlLa gjl LaJI ji jL*_Ll! Cjljjl 

. 3 i^L>. 2 -1 j " * I j^/ jls L^la d)^-3 '3jU! 
cjIj j_i i-dl 1 .1 aVI ,ji^>-^>j-i-II ^'jAJ (lr*-?= ' n^VI ^jIj j (>-j (j ii ql-i-l.il 

jUejIj ^jiJLujjJ! d 1 1 ill 1 ntl CjLjj£_a t_!jL2jJI ^1 (.g-ijj Lx-« nj^a-jijjLji^JI 

.^JJL^JI jSLiJI udJj 

JoLjjJI j<uj/I cr^>-jlj ^i^JLs liJI 1 naMJ CjIj jdl (jlj (j^Lilll di! j ^Ir (jllajj 
(Jj^i-VI JqjIjjJI ^1 jj^/ 3 j 1 .1 ilLi JoLijJI I jut ' gjuLO p-C-JJ ^(j-Lia-Jij Jj^jtl 
3_aj>UI 3 al La II I r cUlj-o SjLC: VI JUj3 V lijJS- nTjIjjdl (>U (^lll 

I jI>£j (j! VI i3_3jJL!l SjIj^. 3^.jj oljjj^tiil (^jlj^JI cjjujuU 

tj\j i'\ 1 iiLtlll SjlJu ^1 (^JiJjj L-uj 1 11-tt-a I 'h i"i iLLuaj Cjlj_LI i_sVT jl JaLjjJI 

■ 3l,,il,,itl ^1 jlsl 
^jl i 4_j_Llj^)-lI I CjLjjj^>JI ijr 3 ^JjL^JI ^_uJI I JJt jj-a ^-tiajjj 

JlS^ lilli <b-aL>JI 4jj^Ijj sU ^_^>. tjlj L^jLLu^j L^J 4_lL>. 

CjLjI 3J-><-!l sL^j I m"i U 4j»- 1 11 i^fl Lj^Ls- (jl i4iuJLr»JI Cj ^^e-jJI ^)^**.' 
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.((Pseudotissuesi) «<L>jl£LJ! Asr , .uVI » d jlr J)IU! IjjJl>- I lax it 
i ii iVI w I C La La^J £jii!Ll Jjjij JLS t-Jj 
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SJLl (^-3 3_ol_^JI .-.I \j * \\ ol_«jJ_iV! 

JLcl in* '(j^>JI (j-jl^-II J i U3. (Ji-b «L*jSLII 

^LlJIj ^ jl^J! cjLlLi^. 4-l^*i intl ^^5-^^ (j-*i j nU 

(jl . »Lj-o_iSL1I si nlr i_jLstcl CjjLjI 

^ b>LkJ! j-jU. cujl^] V '^lj^J! b>UJ! ^ 

. Lj^LJJI a'jJt, SjlSI i .ill Sjlj_r«JI 4j>-jJ (-;r b. 

j a iSj^jjJI LjjLUc j»UjV Jl^^JI ! j-A J£ (jJI 

j^?e_uj SjLcl i ii a J_al (J-S-*^ O*"*"^ (jr^3 ti — ^^ij- 3 * ^ 
3.5 La JlcI i .1 U J^UJIj . 4j3.SJ j i ii j ^ LjJI <rj 
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V w j'» (jLjiJI I jut i nil 3_uLuijSLII J-o! ^j>J! cjLjjjj^/l d i uuj 

LJLxla I 4_j_>J1 4_ji_>J1 ^o-£J c_ t-jf^Hjl 3_}jL^s_a (j-Gjij-LJI (j«a < — ) ^A^J" > • 

.CjLajjjVI (j-a OJ-^C- J-a^. (jr^ iJ^^-y ' 

1 Ltj_L«J j^jjj V 4jajJI (j-a Lc^j 3-J-><JI J Lax. I ^Ir w a 1 aj 

ijJLufc (ji I i air I jl i^j^Lij'j 1 ntl j 1 1UJ 4-lL>J! I J « * 1 (_ylll CjLxjjj^/l 

LJj iLj^LiJI tfjut ^ SJLlsj J£ ijij^j ^LajSLII v^j^LcLilJI ,j-a oLia 

<• I jjjla Jia ^oSLaj (_gjJI j*l la 'A\ liilj jj 1 alj (jl 

^La ij-iio (_g^/ 4 1 1 11 ilLi *j taj. dalaJLa 4_JL>JI ^La-i (.gj-JI JjlxJI jjjjljj 
^ <"i**< Sj ^j^Li^**m < ulLt ' LaJ (jy^II Sj-jju-aJI CjLjj^LJI ^j^* * (jl J_i 

^jU", , ,," jjjJI 4iL>J,l CjLajj_i^/l (jaijj CjLjj£LII OJLA ^ I" <i i ij . 4_lL>JI *L>-jI 
^^L>.jJI (j_a fi|_j_L>JI fiU_o1j^t_) ^5-23 C^^J t mi (J^ LJ 1^ ^ t ^ (J^L>o (jl 
4jjii»JI (J!La 1 1 ^j'a t_l^c.j_tl J-^C >LlJu^/I (J^ (j-a Lg-iLiIj uj j» J-23 Lfl^ 

oJUfcj 1 flj I 1 a 1 1 "Ijj-iLiJI jjIjJJI 1 nil CjLxjj_i^/l LjLSjj 4AIL1II 

.(^Jl p niTiilj ifL^! (j-a- r^iTI j_aJl! 2 j 1 nx!b 5_L*jtVl SjJL 4jiaj(JI 
Jljs-I 1 U .^.".Cl jj^o (Jjl j_La_iii jJLujiSLII (jjUaj^jJI j«JL«JI (jl^ JlSj 
(jl (jJI (j-a-ljJI »j ^ aj a\jjtj Ojj Sjoij LLua^a q\£ CjLajj-iVI tfjufc 
(j_a jj^ cLojI (j-a > la 1 ■■**' | (_$ jJI (jlaL>JLI (JjL_oJ! (j_a -"«lj ia^ ^-caj a * 
(j_a 3jG£ LuL>. (j-ilaJl I JLA ^CJ i LjjGSLJI (j_a «Lcjj-a (ji^. (_^IL?e_] ^LvjJI 

(jl Jaj-V LajLLc ^ i a t\'°i (jiutj JU2J .SjjJtlll oJJt 4j*_uj (^JJ (_^ (jLajJI 
(jLjjJIj JJLalU! tljijb Ji^ (jJaLjJ.! JjLJI .-.Ij talj 5 T^- — t t LjpSLJI 
JUJL>- (_g ^^p- >l ' a a 1— al m'i^I 1 f I i"i j (ji^- 4j| (JL>JI (_y3 jj 1 ^"j iO^jJ! jjlj-a-i 
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CiLcu jjUl 



^uj_il i— al uili^l j . (j^-Lmlxll ^u-uLi J-»j <— ^j-^ lS^tP^' 

(jLcl jJsj ■ CiLjl i i II a « J ( _ ;r i tfjj^j-j ^ i aj I I n K i^j^JI i n->JI 4j- i a i? 

(j^Lalj isLLaL^ 4_*_ulj J "Ij^sljj. sLjj/Ij J (j^Lal fS-lj-il (Jjl L»£ i LjjjSLJI 

. jUjVI (jjMill ^Ij-aJI ^ <Glj j S-lcIj-oJ! «Glut (^ic i_Sjjtl!! 

129 (j-a i *-^3~ > * <- ^>-'- J J t4— (^paLa^^M jj_a ^3 J ' -}L>*jLj ^j^^Hj 

.(_j^sL>. i_j-Ujj d"il i .il i ii (_psLaj>.VI iJJLA CjI JL>.J (j-a SjL>.J 

L-a-j-3 LljIsj^. jsjIjjjjij^LII -1 1 1 ill i ii sQJLLa^/l Lajv ^/ ! diljLs-j J . j 
olji (j^s (jrpji '-*^- a Ui^y J-^^*- t5i>^ 6^- O^'- ' <L *r'j' (j^ 




4_j_Lj_a^l ( _pal_aj>.VI 
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»UbliSJI 6aI 



jj-^-Jj 4i_LaJi3 iJT jLui_iSLI1 2_3jjt_a_i ^_ij-i^M j^^-ssl^^. ^jL^tHj 

^cuj-i^M I JL& L&jJtlj ^jy^II 4_t£,lj-aJI 4a_L^J! ^jji^. ijr x-u_uj ^J*s mi i JuiIL*j j^j-sal 
CjVjL*_a CjJJLkj JLSj . jJj-AJI ( _ ;r 3 d"il mim L^j ( _ ;r u-i3 (^jJI 42jj_LaJI (^i^-J 

1 2 ii 1" -si. I I j c I j j t j cjLLu^J! cjLljj-^-! ^L«JI J*C uill 2_uljjJ »l nUtl 
4_Laji>j| 2 ij » . .-. 1 1 J^jjiuj ,cjVL>J! i.ilfl ^L*_JLi (JISLj j«J (J-«-«-!l I 
d)Lljj-j>. 1— a_j|j lJl-l^j l_Lil jj-* 3 ^-^J-^^— ^ ii — ) ^Ai>-? , ^^ ^*^>* jjllg ijr 5 
V! iCjIj jJI ^Ir ^jILso 2a\l 2 at- i>> CjLjjjp. L#ji CjLLujij^JI 

i_ijSLijuj^£U1I Oii>o L^jjjj jaj*r»JI <^j-& 1 1 j " i ^ J ^i}- : ? , <J' (j I 

(_ylul 2_al i .1 1,1 (jl LL»J-c I j! cjl_ljj^>J! ojla jii^ i^J-a jj ■ aaj LiiSLx-ij 

^J)^**' <"i-»o1 I , 5 (j llj se * jJ-dJ ^-^J-^ (j-* l-Ajjl^t-i I o c ' ga flj 

(j^aaLa 25La (j-o Ujp- i"i->«jVI (j 

(_£J-1I ^-il i n i^UI jo-ij-it L ^J-^ ■ Id-Ja liilj . j**i a/*ti i ntl {_ya 

LdJjj i La ^^>" uiaol 40 Jjjj V s >Ai> ; ^ J>La O' Lj^>->! Sji 1950 (j-a 

(jJLl! cjljjJI 2jJij I j . ..a i J^>. d~il 1 ..I i .I «!jjJ! i_ < j i uj 

o_>u 4 i n i i I ^j^J! 2jjj (^^l^- V Jj j<uljjj^ij^UI ^jp- L#lo Qi^-y 
2^.^11 J_jL (jic JjVl aLail ^ liili j! c^p- l£jL*JI ^jjSLuijj^LJII 

.«(_jjpJ! IjUfc Cr^ 2-a ji>-"i i ii U 4-UJ i^aJI 

■ a dJ 2^1 i n tl ^J^J ^ 1 ' ga d * rt <a i n-w 2_ijj (3^^ ^ 2_aLc SjLcL^j 

CjL>.^_U j ' a 3 j ^-ipj . 2_ajL^-"i i n LI 4_u^_UaJI cL>.^LI (J^La ( d < ga * I 
(J^S 4jLji^/l 4_p-Li j^2j (_yJ-Ilj (_gjL«JI ujj'C i hJ|j£-lLI ( _ ;r 3 2-aJLa-" i nU sLujjiaJI 
dJJ j_i J^jlij .olj jJI j>u 4-al i uXI J^la jJLS 3jjs 2000 (^Jl ^ 5 JT ' 
( _ ;r ^3 ^LlILij tSjgj-i^aJI CjljjJI ^JA)- CjLs>._jJiI i>J-fl> (j « u 

i>jLjt ( _ ;r ^ ^ej i _■ 5j j » i aaJI CjLjjjpJI jl CjljjJI ijJUt 2jJ|j J-J-flJ 

( _ T l!l diLal i all (J^io (j-aAj I a cr^' ^- '■! ' ^ I ^1 2JL>JI 

^j-a 4_j_Lu_aJI d ♦ ui z\ 4_o*^_t-£5 ^^.jj .c_aj_SILll «L>.j (jji^ CjljjJI t ga flj 

ill jLalL<j/l jLtj (jSLa-i j«J tii-o- (_jjj>.VI J^Liill ^j^*. 1 j j"" L^jl ^1 =Lp.l_iJI ijjla 
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CiLcu jjUl 



w 1 c «L>.^_U i taj 5 i w 1 c JL ^ILa -j : ijr lj^! .(^ILu_u_uj ^"jl^-^ Or"^* 

( _ 7 l£. : 4_uliiJ!j iCjLaLsoVI j-j-«^>- LtjLilLi! j<u I j . ..K» »lj ^ . n->Jl 
4 i"iU CjLcLh-Zu^I aJJt (jr^ 1 ^^>£w^<Jl! 4-J>_t "ill ^L^ujjtJI 

, p i ,i> 11 ^Jl L^Jj^_=»OJ 

iLK ljL«j£.l ^jJj^/l O^lajJI ^ylz. 3 j m i ntl 3 < uiVI ^1 Jij-" i ill JUjjljj 
^-;Ujj>. ^3 L^jLcui miI Cm" mi" ^jy^ Cjl i n~»JI SjJLS (jr^ ^-^- JtJ 
.((Diffraction pattern » CjLalj^tjVI ^ij-^j ji Cm" iVrll I jut £^>*^ tJ? . uj 
w I ^ J_*3_1jlj 3jJL*_a cLt-£sL>. 4-ul i n^. CjLjJLjju p uudl 3j^_t-£5 4_La ^j^t-"i i ujj 
JL«j-«3j ^ a I" a< 1 1 ^ i n->JI *lj^>- 1 (j-a 3jGj_tl CjLj-jJLI 3il!i£ ^£ ^ j i u ill 
Jls- (_jJI Cjjs-AL-u '^JLH^^' CjLu-uL>JI 3jJ^ =L2jjJaJI tfJLA 

. J/Gjj-jJI CjL1jjj>. (_t_j^j3 (^J^-J-*^ ^ Mill (j-* J-i^ cJ-^* Or^ J~£i^ 
d " 1 i n 1 in (ji tl^^ ^o-ilj^ i n i^UI jo-ij-jl t^j^ (jr^ sLlLji^laJI £JLA 'J 
cLAjl£LI1 CjLc ^_*3j>JLI £-23 (Jlt_iJt_l ( _^sL>. ( ) ( uu £-jj-oJI ijr 3 L^-mdJ (J^* ' alii 

3_^>J.I cjLc.j^ijJ.1 ^23 Lilu oUI (^>c Ijjjlj 3 1 1 ill i nil cjUIjIII jji-l^ >L«iI 
Sl £}^JI 4jjiijj .JjJmi 3^>.ljji ^ smjJ^cJJ (jjvjLiJI i nil (^1^- *L«^I 

jj^Ls-i l_«^ CjIj_oj ^'j- 3 ^3 ' ' cl^ 5 " '"in" 11 (jr^' Ja^jiJI 3JL>JI ^JUt 

.cLJl! 4_i_t=_o ^ j i la a CjLc ^-«3J?e-a I j^l^*" OjjJI "jfA ^ la 5 * ) ^ g-ij ■"■" 

<La-j^-Ia-J CjJ_>«j V «LaLc cLa_i^a_i CjL*^}— LajLajj (jyjJt jl jo-iljjj-uj^LII 
jl c_lj>. j I JLa_a L_A^JL»_j ^ J * J Lia d t (<tL>J La-Ja Jl) Jl>o ^Jj 4_ul j -"-^ 
(jjSJb 3j_a 4jLa I JL^Jj >L«U j<uj_i^/l (_4j^jj ( _ ;r 3 4L>.I jJI CjLcjjij>J,I 

( j_oAj JLitHj 4_j I m^I ii i jl i n^M a£ * ) 4_*_oj2j (J^^ ' aoii 4_jLs ^_ij-i^M i^j^ I 

3_i_Lys^l (PsLa^s-^l CjIjUs-j S-^LP iJ^ ULis ^IjjJI 3_ii.lj^JI lli^JI 

.4_l3 LLiIj 

^1 jjJLs ^jj;j^>JI 3^LLs m£ ^"i i n o ) LdltJ 4_LJt_j_LlaJI 4_j_t-aL>JI JLA I «JJJ 

^LoJLl 4_&jLSLll cjLcj^j>J,I ^ j i aj cuxj I g • ■■ i ' J^>- L^LojJI 4 1 , „ I , II 

^Ir j . *UI (j^J I J j^Ljlll 3^Uo Jl^j *UI «wjj_>JI (Ji-I J 

3JaLL J^i L^Jjjaj 3jj^jJ.I ^LUsjVl oj^J j>G^j_JI olijj^- I j-* 
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.j^jJI cLilLtJI 4-Lt-LjiaJI 4 u^LjJI L^-utAj J^s- L^aLajJIj j<uj_iVI 

.3-lmluJI tfJLA J^Jo (^lc 3_l1uiVI 
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CiLcu jjUl 



LjjjSLJ! Lj^L>. (J-lLso 4-ajLi!l 3jJl2J! (°->jj i nj^LII ja-ij-ii (Jjt-aj 

LpSLJI Suii. 

^ jJLj i_dl_Lasj . sLajjjso jGJ! (Jj-Sj j I J->JI I JJt Ljl£La C"^ 5 " 

£j9^1L LjLo*i ^ <i i ii ) (_£J-1I 4t_flj^?tll]1 I J-$J 3jl^>^aJLl ^_Lj_a^1 h o >JI Cj!jL>.j 
i4_j^ Lj^j CjjLfcD ^ i l a " L^jl^J ijl JL>JI (j-a «j^>JI IjLas (J-lLcjj i ■ La j uixll 

. (J]£ ji Jla (jjj I ^ o i a ii j (_JjL>.i LjjjSLj £y£. i.St nt (jjlia-ijj jjt 
iOLi_j_j^j-jJ1 J_jJLr»o ijr 5 a ' aa -»-**'" CjLa-ij-i^/l l^J-^*' cUajLLs i-LILlAj 
.4_u>JI CjI_ljLS_JI fjS dllj^ Cr^J " '^Uj-Il CjLajj_i^/l Lg-Laj 

4_i_L>J! (Ji-I j ^<Cu (_ 3 jJI 4jjj->JI oLJLjjtl! (j-a LaL* l*j^>- L^Lax JiLajj 

Cj! JL>.j ^1 (j-ujj-jJI '^j^ (J-"-"^-"" (JjJLteIIj CjLajj_iVI oJLas ^ J-S3j 
.4 ui^i *I_L> 

.^jLojJ! jj-* ^j-*-^ JlcI^SJ! ^jl>.I ( _paL3J>.V! jl>.I ^_a ^G^i/-^^ l?*^ 6 1 "**' ] 

(Jjirsj ( _ ;r 3 4jjj/LU! j-^c i_3j|jJiJI oJLas JLa-" < u\ (jy-^l cH^^ (J^-*- 1 

i. u i h"hi iiJ i lJr ><l\ (jjlSD! Lj^iitj Lalo* j-Ja-u ■■ (jLJuJI ! JJt (_gJi£.LiJ! ■ La i "jtl 
,L^J I j i ,iL-La K Ima i.-.<Ii.i JL3 ^LpJ! S_iiJ! JL>Ji dil jj j i L^^Lai ^ 
CjLJLs_«J! aJJt iCjLxjjj^/l (_5-asj '4 La-) i ajJI (J^l ^j(J! (_>^a-»J O-ajL?-" i uLa 

(_5jJjjji (jJjVl 5JUJI ^yAa iS_pJI ^ oLxjJjV! 3U,„I L^LLjoj 

4_uLlj Jj_jJ I d 1 1 ill i nil (J1-><J (^1 J^.ljill jl (_paL«j>.^/l iyLsr i n" 

^aLqjv^l ijr Aj d 1 1 nl i nil 4j^£LLI CjIjL>.^JI j '* L^al w La «J (jy^aw 4JLsl^ ^JJ ' ^ 1 

Lcljj! j>jij-" i M " (jf LaJi ■ ■■" L^jLa S_pJI 3j1>JI 3JLv ^ Lai .^.tlusVl 

d 1 1 ill i ntl (J1>>J (j! (j^-*^ i-dJ juj '(j^ J-i J-^Lj L^-° JSL! iCjLajjjVl (j-a JLnILa 
cLjJL jj^i^j (jl (jjj L^la jjJal 4j^jjjijjJI 
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(j-Lj^i_l_)_lJI J_i_a (j-G jj j I t 4iL>J,l CjLxjjj^/l (jl jj-o^/l i_lj^,l (j-a J-«Jj 

^Jaj , ,." I ^ 'K tj iCjLLu^j-i I ^ ...A, ijr A i j I jlu-o ijr j_u£^j j l^j i(j-^_*^^)ji^_a_j£J1j 

CjLxjj-iVl 0JL& J ' (jT i L^iLa^JJ (_fjj>.Vl CjLljjjjjJ! Cj|jujj>. j«j>.L$j q\ 
• a J»l i n"i 't (jl LcJ dl! j£ . L4JL0 Oj£j (j-U! oLuj^J! (^Jl JJJJ 

(j-JI 4-lL>J! J-aJJ ji Lg-m-dj Jlao (jl (jj-i LgiaJtJ CjL«jj_l^M OJLA f^J-2j 

4_4-lJX. sLLaLi. J)1 ^_a ijC_)j-jVl 3jJ (_£ I (((j-O. ^4J^J!)> ^C-t-uLl i—Sjjlj fitLa_u_oj 

LajOcj . I Jj'a CjLJoj 4 _ =r ILl t ji L^£jHj>o u-ii\ 4ja- uuVI LgJ jj| JoLiiJjl 

CjJL^_) (_^L>. ^_ij-jLj (^_S_(Jj 4«La_iBjJ1 ^Lt-a^M ^3 Cj LLo.^_aji3J 1 eJJb JJ-^J 
LgLqX I_Lu c\Ja_LjuJ CjLxj^-iI ^-J! J^elU^ 1 1 ^^AU Ij^uju 4_i_Lu^^_JI L^li-uiLuiJ 
fuj-ii J ^ Lb id I r j-i-l (jU»-a (0£>jl J-^ o' J-^^J' Cyj • jL»JI ^yfl 
Ji.ljG-1 V t—oj^tlll IjL&j 1 ' uilll £jbaJ»l_i (^ 1 11 1 La jl 4_i (^j-taLi. 

1 JLA J_u_a_l LuSw4_lJ .jj>.VI s.j^>JI (^y^ Ji.1jCi_J t. i mi-sJI (j_a JS* (J^ mi \ 

^lill JSLjJL.Ji.ljaJ! 




jsiis ftjjjVi j^ j^j (ji ^Jojiuu v (f) (<uj-iVi (jl Jia.Mii jjjjj 

i4_j_3 Ji.lji_Lll J-jjij (j-ujjJI «(_gjj>- 4 1 1 ill i ii J^alo o^Li. (jLSLo I 1 j * a 

^<uj_j| JjlS i_ia^j (jl Ljjjl lilj ■ (^Llq-iSJI sUaLjuj Jjljj (jl g-jJa-i ' "JJ 
JoJLlCJ 1 Jistoll JjZj V (jlII J)ljll (JJU>.Li JajAllI 4jl3o>s >Laj LLlLlS i La 
J_jL=t_UI oLJ_«^ ^Ja Ja-j uJJI 
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CiLcu jjUl 



O-Li-j t ill J_Ba & U 1 I jljJ,L) L^iaLiu i_i3jjj Jl)LuJ>_! MJ taj *tt jjaljjj 

ijjjiLjj^LtoJLi (jijjLjjjJ! (Jjls ■ La (_g jJI ciLL "j'a jj (J^jojjjjl 

Cj l_Ua_i_LLI JJaLiJ! (jH-J_j£ (Jjl'j i ii Ij (j^-^J-jjjijSJl (Vj- 1 ' iJ*^ ujUjdi ' " '~'JJ 
£ya • La ^"a '/. 10 ^ I r VI oLajjjVl i. ilr ? ^ ila-tAl!! jJsjl! uJ>^=J 

OJUfc (j-a 3jL>.j 300-200 ^jlj-ij 4_L-Lj_a^/I (_psl_«j>.^/! dsljo-J (j-a J)JLC 

cjljj (j_a Sjj 5000-3000 (^Ij^. jj_a L#iij-«j*-o ^jls (jjSJu (^^j iCj!jl>.jJI 
cjLxjj_i^/l ejjt 1 l>f^ I jut jJljj jlsj iCjIj jJ! (j-o Ltj-j^j q^jj£LI! 

jj^a j_jJLi^j J) JLc (j^o V! CjLljj^>J! £ JU& , Laj uilll jJa jAI (jjSjb 
SLtJIj-^-jJ (j-C-b Lg_La SjLlLa V ("ujjVl SL gJ^>J SjjSLtl oljo-jJI 

*i£>>J 5J.jSUI ^lIuiVI ^U^Vl ol 

j-^sj-tl I jut (jjjSw) i_y^- L^sLaJiJIj L#5I jJilLi JlcLvoj ^<uj-i^l 

.4_l3 4JLuU! djIjUi-^JI >L2lIlj Ja-iAxll 
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4_j^_j_>J1 < " ) I ^Ja-lXI aJJt Ori-*^ L -^J- 3U L^^J 

L-i-Lc I L^J-g-^-J 4jj_ir»J! O Lala-tll oJLA (j-a ' 
(JLiC^/ tLoJalX I (julSLII CjL^j_a Jila (jj/LlI! 
j_«_Lll ■"«! oJaJLaj t p i n->JI 3_jj!j|^U! 
J mJi ".VI 3 j , 1 1 3 Laj^xll Lj}L>. j^jG (^III 
(j— * j j c (jj— IJ =>»J1 jj-jLSLlI ^_a_i p J la *"j 

Ijjj <- 1 < \ 1 (jH-^ d i -*» i -*» ~»" 1 1 -LljLlo-iSLM cjL5jj^>J! 

OJUt (j-a £jj (J£LJ (jl JL*_t£ i4jj_j_>J| CjL«JilI,l aJJt 
nf J I 1 1 flUj ifiil ^1 j' ' ^ii3^ (jr^ 
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2 i 111 ■*'! 'j " « ,_£JLs.! (j-tijLSLJ! CjI j ^j-a 

• ^9-1 jju Lo^j J-t-^l^nil ^J-gjlI! i _ r JI 
(J I ^s-VI <_ ilr I ui^-" ^-^J iCjljjjij^J! 3JL>. 

J I se " ~ j ' i I S[ a La (jLc.j_<j/ (^^S i^ijjla j'nil V 

L. i i i nl Lgjl iSjjJtllLl J^>-J «LjV CjLi£j_U (jr^. 
i I j ''—I cL«_a^l Jal i ii ill j , LtajJI a I flJ 

3 1 1 1 ii U cjL^jJ,! (j-uLdt cjL^j_aj cmhhi I j-gJj 

i I j j i m ji ir-i (jjSj 3JLr»JI JJt ^jjs CjLyj_>JI (jSLIj 

(j-a i_aVT (j^i (_gjL«J! <j-uj^_i!! «(_gjj>. Qj&jt Lc-Ll. l 3 
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.asm ^ jt^Vi 

t_ijL*jJ! (j-aJtJ *lj^>-i «Lul ^yfl J-°^' Jj ' <j^-y CjLi£j_a ' " i a uu£l JlSj 
1 j_a ^ »Ua (jjjl^J Ju*^ • (jLjU^L! cLaj^ jJ! « L«-a^l (j-o »^-»a C ^^J- J-I JJ mAJI 
isCjjisj *Q>. jj_a ^ jJ! JjLx-1 (JjI->- a ( _ ;r 3 iSLSjJ! <_i£c Cj JL>. I « Lca^M aJJt 
JJ_«-lJ!j (_psl_j_S_iV! 4_«Ja_2JI oJ_fl> CjJL>.i i n^Vl jj-a jLu J-4-1J 

Jls. I ^t-»~ , ,.j jaJj . 3jij_>J,| ,jU(JLi I j~ la a. yi a (jSLa-i ^ i laj * a 4^jj>. LoLaJj 
a « J j»LS LaJ_t£. 1937 j»Lc (j-"- 3 " 3j_fl>LlaJ! tfJ-gJ *^j j S a lj j • o' 
SJLjiaJI t_al uu£l (jJI Ojl jtAJI ! j-A^yfl Sjbji ^J-^ *1>^W llM^' sLaJjJI 

. <ji-yLdl cjl_^j_a L^j (J-«-*j 4 _ ? nJ t 

i4_uL«iI! SjJLlI (j^aljej i ■■ t l5>^ ' d _J^J tjjLuijVI J i a a (jjs Jj^.' 

jl '"' («J (jjJjjiJ! 4 »t-»a jjf »| nUtl Jaj>.V JLSj 3jL>. t^>£- (J£ 

a 1 se j uu aJ (jl ui-j 2 1 J-t-a-a »1 al»tl ^Vj_A £j-* Lajut^j .(^Qll_>J! Lil^ 
t tl>5-I jJLlI 4jtJa^ ijr II 3j_*IuLi_a *j j ' a >i I JJ-3 ^jj-U 1 JLA t_oj_uat jcj 4_uLtll1 SjJLlI 
(. < 1 1 m_i V JJJ-U I (jl ' ta a> j 1 JLSj .(JL>J! ( _ ;r 3 Sjuiuj cLuiaill ijJLfli '"■ Ltaxfl )l 
4jal mi ij cQji^L^ JLaAj 3j-j_t-a^ SjILiI LuL>. i-iljJ liij ^j^J^ill ^j'^ • S )l 

*j ^ < a >i I jj-* (3^^-^ SjLc Jjlj 

(jl J-«-i U 1 -^ J-Sj .(jjJj_SJI tl »U>a i -<\l jjlsLjijI i. . j i h"m La 

*!jj>.V! oJJt JJ Jii^.J ij»jJ! Laj^LiJ SjljjvjJil CjLLujj-J! JL>.| eLLmlm (jjs 
.jj1_bLCJ! CjLujj>. d^uJb (j^Lc (JL>JI Lg-LaX IJljj Sjj_ila Sjgj LaJI 
LjjIj Lcjj 4J (jjJLso i4^jJ! <LSjLa A^^LulSLus ( _ ;r l^. (jLcuj^! Jm^ ^jUjcjj 

lS- 5 ^ ^ J^l** ^> i.ii*>itb dJLLfli (jj^J LaJiltS .^IjjJI (jlr (jtjjVt Qja 

J I la " (^jj-f 3-j-La-c tiJLLa j! jijo iJaLuiill 3_jJL«JI JjsIjjlII (J^-M 

3jLa j^JJ 4La^=ILl Lai iJajjiiil! ^LaLoJI \jjt JjlS L^Lfljl «^U* , ,.j j^T ^LaLc 
Ja^uiiill JaUJI IjLax. .IS'tl Vjj.LuL^^L^i^^JLi^J Lalj.L^I jMVaiaLi. 

.4LLSj La ^ , „"< 
* * JaLofuJ (J_lLSj ^Jl ^^jllll j>J-A jj-* Ij-iJLC ^-<-u->JI jj-fljj 
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J*C La i£l jjVl SjjUtla jljll o JL* j . LaLaj L$Ll3 I j| 2 taj uiill Jjsl ^j<JI 

cjLajj-iVI (1)-* Cl3^ LJLc ^jj-Aj i^-Lll ! jla 3-LilJLa 3_}La i taj * <J-aLc 
.«ase» alXi (j gj S =U^sL>. »l <i . ni I JJ^** (j 1 tajj 

i ii J p-U i4JLJL>«j jl i Laj uJJI (J^sL«JI j_uijG 4-dUx. (j! daj..^ 1 1 (j^J 

i^yja LlLSLJI Cjl—L^j-a jj^J^-j £-<-a-> (jr^^ dlLajij-l^M 1 (jr^ L^^-*-*- 1 

. f jJ! Laj^L. 

(jjJI oAX\ liiij i3-£j^>J! (^Jaj LtLuL^j i«(jrtjj£j.sl jj» 5 U uil l 3 

4_La_<j/l j-j (j^j-uji^JI n i ii U j»jJ! (j-Ujijj (j-a til! L^js^LLiJ (j^J'j 
d)ljL>.j ^i n" 4i-uii-ui jj-a (j'^-'^-'-^J-^ <— . tj^j-oJ^HJ! 'p Lga^Jl p-ij-it 
^a-Jj . d 1 i ii 1 ( ii 1 1 (J^ola iy^- L- 4 -^^* L-^H^H S" Cr^^ «L_i_L_j_*3^ 1 ( _^>Laj>.^1 jj-a 
SjjJL>- SjLs-j d"! i ill i ii ^1 [lajua |j nj^-^J-^lj-^' *l£>^ J J 1 ^* "*""'.' Lj-a- 3 Liul 
1 i * Qj La_Lu tj^u-ijJI 4j1 a ' a Cjj-jjuJ 4_j_Lj_a^M (_^>Laj>.^M Cj!jl>.j (j-* 
*Lj_l LajiJ ! CjIjLs-jJI Li^jjJ g|"il i ill i ii (j^s sL^LusVI (_psL«j>.VI CjljU>.J (_JJL>.I 

sLa- in 1 1 (j! w I c (JjG iljjLa^s Lja^c. £ *-'T!- , - a 5J^-"J J-"- 4 - 1 

SjJiill L4I hJjjs.^/ <_ u-r'i 1 iu La 3jU <_ m-t" 1 n~ JL3 ( _ 3 jJI t 3 aJl>4l p 1 ntjl 

' _i I c I (j-SLIj p 1 11 ->JI . ~iM . c j_j_«^>. ( _ ;r i (j 1 — yLSLII jjJj 

p_t_ul_i c_S^jjm jj-a 4 _ ;r A CjLj^j-LI aJ-$l t. t ' "3 (jy^Jl Cj^ i^t^tl 
Jla p 1 n->JI (jjs 5L3j^J,| ^ joSLa^j ^pJI .-iM Jla idjjIjI^UI 

CjljJillj (j^ajjJI ( _ ;r 3 sLu^iill Cjljj^j nj^jlj-JoJIj 3jijj^/lj *L«jiVI 

J>Li. ^jJI jLij (^Jl oLi^jJ.1 oJUk (_>Ajij i^Jjj . L^a i^jjcj (jlJI 

( _ ;r ^ ^JlJI (j-^ p 1 11 ->JI Lg-a Jl^t "i 1 11 j dlljjj 3_j^ajJ| CjIj j< i"ill ij'jJ^ 

^L»_aV1 ^jljJL^ /"»\l (J^-a i^jiiSLj ^J-aJLJ fiLajl J d 1 a 1 J-aJtJ ^^^-11 j^)^^-*^' 
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JL>. (jJI ^ufcLuJ L^jf dLi i di^L*. ^ LjjLCjjVLi 4jL^sVI J-lC 

3_<-CjV! 5_jjLij 3-sLj) (jJ! dJJj ^j^LJj iS_iL^aI! (j^La^t ^ jiaJI j»jjJJ 
^1 i ii-v^U ^ a i iM LajJ nj-UjLd! CjLi£j_a ^)^*,' J j"' 1 ".' (j^La^M ( _ ;r 3 4j^_ajJ! 

(J^li- jjjJlLi ij«jtr»J! j-fj^ LutM^j i^LUijuJ! j»jJI cjLjj^j S^LUall 

.SjL^s^I jLjT SLsiiLSLaj jj LaJI ^ <L»Al mall ^jJ! £-a Mill 

( j_oAj d i J-^' 4_i jj (jj->»-J1 JLuo*. (jl jJLuj . L^aJl J_Lc 

i(«Lllj|j_<j/ 3JLaj>.J Laljjs. JLa-"i i nj (_L->-jJ! Jflo LaLa-l) ii_3JL^JI 

.jj>.VI (j-a d j n itil La-&JL>.| tjLl £-la-2J! (jSL«-l V i_i3ai! IjLA JiLa (j-^_9 

(j_a ' fl-j-a-aeJjJI «L2jLoJI (JjJLkjiI! (_^>- £ Lp , <-!' 4ja- i u iVl 5-iLa-"i i ul dl!!} 
^—LlSLijIj^JI (J-^-*^ J^-^' (^^J <L^- i ii it t. h"*-**i i n**t^ iCjLi^jJL! 

( _ ;r l!l ijJ^Vl ^l^jl ^j^*; liJLla (jl (^,1^. 4!uJLr>JI CjLuljjJI (jiutJ J^JJ 

j t iiVI (_p_a iSjlj^>JI '"'I lea al 3.J j<sJ^/l CjI i'C i ii a 4c j^i^a ^1 ^ n" M 

L^jl j^lC. it_!jLrtl!l o'j^ Cr^ ^t!-'' ^; '»Stl ^Ir jjiijLflJI L&jjIj Jj^-LjLSLJI 
. CjLUsLlSjVI aJJt <_ 1 1 1 nil jjk «l* . .. j tl ^jL^ I jl jj^/I 4xjJLc Q^^j 
CjL^j_a (jl j_Us!jJ! £ys «bLa i(JL>J,! ! JJt ^jjs LuLajU a jaCjJLij 
^ i ii -v. (_gj_>«J ^-i?-i- :>, ^' CjLJL«J(J! i alljej ( _ ;r 3 La jjj L^J (j^JjLd! 

^ jJI t_xj|jJI JajJI dili ^tS-lS^J! iiJ jjJ,! L^ii (^iSLjj 1CT >]! ^LSJ! 
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O \ o la * t 1 cL£.^ a y a ^-1 Lj^-aj-^-l 1 (j-q- T l-u 
CjLlLs-kJI ^j '^'; LaL* 'jj-i c-<-«J3 ij^^ '^iJrP^' 

jjjd L^iSLtj <<^>JI (>jLUI (j-a u 1 -^ t_£ 

iCjLlj-aj-^J! OJUt (j-a ^J-l JSLI sLi^sli. IjJLC. 
jJal j-U (jJI I m jJ! (»JLl! ^ till j Jju ,3lU S 

igj in a d ' ga 1 jJ-jlJI (j_a Cjl_j^_aj»$J1 JJ-dJ 

^i»_J 4-iL^-"i t J (_3^jJaJ! ^* i c^>o L^JSLIj 

. 4 i a 

L*!j-*ij V 4HjIj 3_iL<lijj i!jJL»_a Ijj! Lg-La JSLt (ji 

IjM ^tl a j /k j „~.a iLjj aJa-i^m ^jj-Vl Lj}L>J! 

iJj^LLVI Cr^C- *M L>""*'" ^ -sLulU I^Ur 

Jut dJilai (j-aj . 4j cLi^sLJJ! 4jAJ dJ L^la (jt^J 
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p S> sc "1 t ^jJlj ijjjjLjj^-Ljl tfjj-oj (_£J-1I i n )*^\ {j^jajJb iCjLj^_aj-$-ll 

■ CjLj^'C I nil ^IjJtJI J-LLajJI CjLjlaC. 

^aisej ' i ii )^/1 £(_£jj>. ji VI 4^jj>.^! (^U^j-J! CjL!bj->J 4_u_u_JL] 1 j 1 1 n ) 

377 j iQajj^ 3ji 254 Lg-La t 4 n l"i 3e a Sji 777 jj-a «Lujj>- ijLaj^l (j-a 

.ojj-jSLI! (j-o ^-"'j^ 6 j 'jf^? - 1 ""I 75j nj-uvjjILi 3jj 65j nju>.jijjLa 3jj 

clll JL>.J c *-^t! j * Cr^- dllj jJI p '"' i_£ji-VI CjLLuj J-^' SJLs- La^J 

♦ i < n ^^ji^. t_£aIL>»J (jy^-JI 'i/^ ' " * * 1 4-Luilm (J^als (^ic ^^-^y 3 ^ (_p3l_aj>.^M jj_a 
^j^J J-uuVI 4i-uiii-n (jja£[jj I J ■ jj^JLl CjI JL>. ^aJI J_fl> (j_a LaJliitt_a Lc j 'j -"-^ 
1955 ^L^- »l flUtl (jSLa-l JL3J . sQJLujVI (_psLaj>.^/l CjljLa-J (jjs 3jL>.J 51 jjjs 
,j-\J jj_ujVI 4 I i ill i ii sQJLLa^/l (_p3Laj>.^/l L#J J-jLjjj (_^j-JI 4ijjJaJI JLjJLso (j-a 
plj (j^j_J>J ijj' dU j-J (j^J 'Ui^J-^' I j-^-I (jr^i>^' i-M^lJI crV-*-^ dU j-J pJJ 

. ^Lal^ Jj^»<j 

i * I I ~ 4_<_>JI CjI_ljLS_II ^\ i ii-v I L^jaj-so (_yJ-II CjLja-aj^-JI ^jj-il pufcl (j^J 

w La «"' (jyiJt -il J-U liJJj (jr^J 'iJ " dl-jj^J-* p-<-uLl 4^Jjj(Jkl CjLja^j^JI 
.(^yJLiVlj j_£jjl (j-u 4jSj_ojJI (_j-lc iiJJj-i JlcL^ijj i3j_La-U <0l a i a (j u i-v. 
4_o*l_Lll jj-a ^^j-aHJj L^jSLIj iCjLLuj j-aJI clc ^_aj~fc-a ^Jl ^ n'r-»J1 Cjl_ja_aj-A ^^^j-aHJj 
A i ill— 1 4_Jo_tia_JLj I CjLl^jJLI jj-* l£>- ^1 gL^,^ a y-a iy^l ^ J ' J^j-lJI 

. « Steroids» «cjI ju^j" i »» 

p_<j/L) i_3jjjiil ^jljl-La-iSL!! i_i£j-U dllj I i eaj| 4c jjs->J,I oJLfli ^1 ^^yjilijtj 
<- 1 1 njl I jl 4jJLaj (_£ jJI jj i a II (3^3 i ii JlJ V LtKj ((J^pj^JaSLII » 

(Jjjs.^! 4xL^JI jl jll (jiuu lii! 4cjjij>J,I ijjLfli ^1 ( _ ;r aj-i3j . (julj Mill 
O-J ^ Jl^S IjL^Jj i l_fl>j-LC j 4_]jlj-fl_t-£l]l ( _pal_aj>.^Mj ^j^j-jjj^oSLII ^j^-aj-A ^Jil-a 
. sLj^jSUI »l alt* (j-a Ij-fJ^ LaLaUdtlj ^Lt^L>. 3_iLic 4cj^>J,l ^_L& 

SJjLt^j (j^s Jj! jj* 1903 j»Lc (((jjjljjj)) (^JiUVl pJUJI (jl^ jjaj 
jjs-I pJLc (jjijl jjj tiJjlLZul ji^j . tj^" ' ntjSLII t_^j-a 3ijjtl 3jL>. 

j_jj£.Ij i 1928 j»Lc (Jj|j " i iilj£l! 2 <j ir^ L«-a LaJl^j « jj^Li^)) ^ a i n_l 

ol juk 4_L».i ,j_a J-i-a 4_l^j^jJLII «LuijSLII pic JL»-a ^ Ltjlj Ij-^aJ I j-fl> 
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.ojajJI dlta ^ 4^jjj(II 3j u i .ill 2< AVI (oJLc Jljjjj ju^LlS p g Lu 




HO 

.<_£jj>.V1 4_a_LiLaJ1 Jjj(j»dJ1 ^yuu i-LILlA ClijL^ (jlj CjLzL>J1 (j-oAj ^j_a 4]lLa ^j^aS^u 
( 'lJJL?**'» ' U JH ' ' " ^' J"^ 4 -^ UL5-°J-^ (1)-* (J^ tj - ^ ^U^U I 4-1 1 uull jj-a p-^J-^Lj 

jj-g-Li i. i j i . 1 "i j I a i a Jj^" L)' "^1 "OJL> " ' (j i ' "U (jP-i^l Ui^J-^J 
.-<! A , ^.tl j j jU» ^L-JI La-'i 1 'ts-*«JI (iH^-^l (jr^ ^i>^-*-" (j-ajLi^ii»JI 
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»UbliSJI 6aI 



c^jl^j 1 1942 ^Lc (j iCjLujtjj^l <L^>L>. 3 j .i i»? (j^3_ujj£!il jlsj 
-LJUajl-LLiU!) ujjj 4 LiL>JI LAjui! 2_^liJI 4-J.LlJ! i_j j^>J! 
(jl ' j * " - I a.L>JI (jlj j U cjI^Js ^LUajsLc. 3^.Lii! ^jj-j-u (^LLJ! 

(jic jOjtJLcL^j I JLjJjv IjLoc (jUVl (jjjLiaJ! (jlajj ^UVt (jlj-iiaJI ^}L-u 

CjVjLx_4-> aLjJLLI LS_jj_alj LjjjjI (J^sLk-I! (j-o Ij-JJ^ \jJt JlSj 
jJL9 j_. .^.^ i ^3 ^LjlS L^_La ^j^* Jl ^_>oj i^j^-aj-^JI 1 JLA j j LaajclJ CjL_u!j_}j 

^1 »l ulttl JLa3 d)l Jgj^j" i nil CjL5jjj>- JLii«jJ Ij-Ii-iJ 

(_5->JI J i ii ->JI ^jLi- <— ^J-»-J (1>^ lS 1 -^' OJ-°J-^' ' J J ' '"** ' (l)^" ' 
^j_jjl_ajlj ^^Lc ( _ ;r i liJJj J^-«-J ^ jLjjr " < ill j iCjLiI^jjJ! ( _ ;r 3 VI JJ-y 

. JL>J.I I jut ^ tfj^jJ IjjJl2j 195 1 j»Lc *LuijSLII 

i. i i i nllj - 1 i ' ^«tl JJjlII ^u-uLj CjLl^aj^J! jj-flJ (jr^' -SJL»JI ij 1 ' n~J 
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.4**VI 

cUjSjjJI SjLiJLa iCjLj^aj^J! (jja d iil"^e-a ^jj-ll O"^- (0 ui^tl i^jiieJJ 
5_j^_LSLII ^J-ill jj-^ liiJjS ( _ ;r 3 (jr^ lSJ-^ 5 ^ (JLJ^J-* 

^ jJLlI £ J_A . «^-JI— tJj-i^l» ^_t-ul_i CjLj j_aj-$J1 (j-* l-^- 5* 

p i .1 >JI £jjJL<J ^jJI jLjj (j-uJLbj.sVI <j-a lj j< ir^i jlj <* ' "L> 

i_3jiJI JLic ^jJI ^ (>JLLjjjVI (J^jGjj .4jjljl^UI l^jJI slji (j i n-fcjj 

lLLIIlS J i a a ] 2 2 Laj ^-LsjJIj ^^ja^JI p i n-a-ll liiljuj . ^.tlj 

, '.-..tl Ja|_,ij SjLjj (jj^ lXC.\-LuJ LxjJ j»jJ! j'v I rill J-J^l 

4jIjjJj (j^/ ciljj «l-adrenaline» t<J a i .m *i i .i-^JL j>^>.jA! <j-dl.Ljj.jVlj 
j;^^' jJLcj tjl i .i j tl i t-ja^ILuiXI £ j LaaJI n**< i u a 4i_jJL»_aj 

4_Lj>.l_iJI ,j_o LaLaj j j ulj (_gjJI «d-adrenaline» Sjj_i^> ^ 1 r <j-uJI_Ljj.>V! 

jj^a 1/12 j-Lyj Jj^" o^- IhH^ (>tII-yjjV! (j-o j^i-^l ^i-^' 

. c-uj-SIlJ 1 sLs-j I-*-"- 1 

<CLfl_jJij 4loL>. 4_jjj-Laj CjLj^_oj-^J1 i>J_A £ya ^IjLcLi ^^-^J 4_j_>J1 

CjLljj^>JI (j-a L^J Sj^jHil 4jjLlJI CjI JLs-jJI (j-ajj 5-aJLa-"i i u a LLLIj JjLflj (^-Aj 

.3JU. ^ 5 jji.^ll SLuLuijSLII 
^j^-aj—Aj j-^jJ1 ^j^-aj—A ^j_a c/^-i ^^j-iJ1 t i \ 1" (j! t^l ut 

4_«J iJJla (jlc ^LjJj Jul! (j^JLyjjVl ui (>u lLLIj^j (jiuVl 

.4^1 oL^lSL!! jL^>.I ^ *Lj^J! 
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4i\ 



CjLlLuiJ! < j la ^jjs LaLdi IjJ-i <- i + l~ '^iJrP^' 

L^ji (_)^i2jJ! ^jjjj i ( _ ;r j>J! (^jISLI! j i ii-v ( _ ;r a 4j^jj>J! 

(j^ fl ) (j-a ( _yjj/Ls (j-o (Jjl jO-A SjLajJ! (jl^ 

. <_sL£ J *C i"i \ Lcj_LLa p^aLtlaj p-fl>j!jlc. (jSLj joJj 

jiia « LaL>. ^jjjSL-uLaojj^ iSJI 3JL>.jJ! j! <_JiSLII LJ 

. (( ^j^L>. La » 3JL>.jJ1 SjLst-l (^>£- a ' -^q l£JLH 

i, i i i ii (jj-i ^Cj^ua J-±-j£ -}J-£. p J'" ila-fli ' jJiS 

(jL^ LoLa ^LoLc (_dl_Lfl> (jl jJ-jj o!j "— s^>j«-« 

. SJj^laJ! ja^3^L>.j ( _y3 SjLajJI sljlc. a S u 

,2 a * - — . T I (jiajt^j ij.iLso'iM SjLajJ! ' a uu^l 
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(j^o-a-AII ' jj»a Lx^ajj 1 ^aJjLu I!} I ! J_il c_ujJLl! j^pajJLl ! JL^-i ^jj il i j V («-$-il 
L_uJuLa LLulu j-Li-^Jl] I I JLA (J^Lu ^ ' ' <*> I J • 4jjaJajl jQ^J^L>.j *Lal (jr^- 

.jjuJI liDj j-La 5_uLLajjjJI (j li i .ill ^Ir 
^Lc dCasimir Funk» «Ldjj-3 j_j-a-ijL£>> ^JlJJj-JI ^LuijSLII <jSL«j jlsj 
(jUalj ' jjVI £ ^ ;> - 3j_<Si3 jj-a L5j-^ l£>^' O^J - ^ .sLuail JjsljtJI J i (j-a 1912 

I <LfJLc 

oJ_A (j_a (jLc jj VI i_3jj>j (j^J («-! iJ^aJa Cj! _oJuj/ SjLkJj . « I J-iJI ( _ ;r 3 L&j^aJ 
(^-aLi-JS)) ^ a t fj^a-L*-tl j^palj-al ^ j ^ jJI (^\_aLLui]1 llLI!} 4 1 ft) lHjl aLuAJl 

I J_& ra_L*JI aj 3 J 'J i iS^)— 1 iSj-^ L^J"* w ^ '"' ? L^ 1 --^ <( * 1 tj^-*LlLi£))J i(( I 

4-uL*^JI i_3jj>.VL! Cij< t .1 '"'I LiaLLuLlI (j_a ,_£jj>.i ^\ jj! 1— al ui3£l (jSLal ,jl JLlII 

.«_>.)) i«* ))) i« l» JlLa 

,-,?,•, VI LL&«, 

<ui VI 1 l_#ia <bl aSLtl (jlc tijiaJ V c-jl_u-uVl <j-a <_cj 1 ,il Lj|l ji: I jl jf 
t_jLjj/V .-»! ^I'.^iAll j. 1 . ^. n < »jjUtl f.\ jJl)I (j,!^. J-ajju q\ Lajlj J 1 a^VI (j-a 
1 JU>.lj (j1_oLLii (j-o j^l lSJ-^*^ ^ w *J .'k»tl jl jJLII jji I j 1 a I 3.JJ_*j_a 

. p 1 11 x It 4_al_$JI jlj_U ^J-i-^J 2 jj <>.»tl (_psLsj>.VIj ^^LaVI ujLxj 

ijJI—La q\ VI i«La_^JI L^J j_aj_j cjI—LusLLliIII (J£ (jl (jjs ^c.jJLjj 

j«_<jjLi i_j L1.1. is jjVI i_2^_i_iJ3 i4_i^>L>. »l <i 1 ib I j~j 1 1 "~t libjL>. LaL>ol 

( _ ;r Aj iCjLLusLLliIII (J-O I JL>- (J-1J l<1 JJl^I VI (_y><-II dH^-tl J I ^LliCJ Vj 

a • * Lg-La ' £ ^ J>1 ^' £ ^-^*^W ^iJrP^' CjLiLsjiJI (Ji.jG V 

p i n ->J1 L4-1J! ^\-L3e-l <jr^\ (^-oLl-LdJI 4_ui^ jji^jj . 4_t£. J-J^t-i V La 
jj^o ' * ^1 (j-* 0—^) ^-)l— alj-^t-J-Ltl— ) (j-uLiLj ^jt Lai ^^5-^ iCjljL>.J 

dlljL>.jJLl jl (j»lj_>JI (j^a dj^>- (jj-i^ 0^*) f 'j^JL?^^ ^ J' (f 'j-?^' 
.^Ij^.j|_j£LlU (jj: I /40 L^ia J£ i^gjl 1 iij ^ylll 3_jJjjJ| 
Qajj^LII ^lllj i (j-a Sj j (jjj_Ju£. « I » (j1_aLLji tSj^ S-^J-y • ^ (Ir^aty^ 
4_a^L*_oJ d 1 1 11ft L) I Jl>. ^ l_A 4_j i La^ i L>j> m I ^_a_J p i n-»J I ^_a_Lt ^j^j-i^s 
(j_a p 1 ,1 ->JI lJljjLjo JiJ 2 Lj}L>Jtj jjjci! SjaSUI Lj^LsJI 3_aj^,j 
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i>j-^_u jJs 3jLu_oJ1 Jpl i n i^-L*-! 3j_l>J1 4j^J1 /jy^ £j-U ^j-c tjr 9 4_l9 

(jl , ,. \ fiiJSLIj t ^tJ-^ (^jj-LiJI jj-* l^J^^^ 4_o* LlJI ^ 1 i aX\ 3jl_u_uJl 

1 M Lea ^ JjjL-uJI 1 JLifc (jl^ liil Lot . 4_1jJlI1 QjJb (jl L - ljU 1 cSd^ 2 "^ ' l£LH 

Q-a jLLoI 3jwC VI <L<sLoi (ji ^J^**' ' "J i(( ^ Jj^°LLi£ ijr 3 (j^aJLb 

/«_(_ul_i 3j-_ikLiaJl <-_3j-*_jj ^j-j>.^1 3jL_j_i_uJ1 j— 4-1 ^jl Julj < la J^jjJaJl 

lj1-aLLL3 Jjjsjj i^j-II (j^-jj J"^l S-^J-° O"^ "^Ji iSjLiaiillj 

, p U I ^Utlj j i ,i II j jJ_>JI (^^J CjIj j_UaiJI J-J-"^ (jr^ 'f> ' « I " 

LaoLj « l» (j^^Li^ (_>-ajii!l Q^SLj La LJLcj . jj-Uj ^j->Jlj a i"iU 
ji (jlsjJLl i- i i i m I liLIij "j* "I "j^^ (j^ol i aj a I (^i^. J i n-»JI SjJLS (* L - LCr (j^ 

.» il 1 1 n^M °J-}£- 

JijjJj V 3Jl_lj>JI =La_»^aJLj ■ Lb I t « i» ,j-\_aLLL3 (j_a 5-ljHaj, I 4-uiSL!lj 

jj » 1^1 1 1 « I » jj^-aLU^ 3 jLjjJI i. i j i uJJJ . ^ ^jJI £ Lj-!j-i SjL>.J 5000 

j ^ , ..j ,^J1 -»t-»tlj Jlj£L1I p ->■ . >>"j 4-u-ol i ii-»JL] 4_il_i-a^Mj 4^Lujl1Ij ^1 1 ' aaJl 1 
jjlalj^. VI OJLA Cilaa. jj J^j . (JLaJaVI ( _ ;r 3 jjs-JI (Jjojij LiLo~ Ij * ."ill 

Ltjji^. I jjji^iI jJii .2jjU^tl l^I uiSu i nVI CjLltj i^J^s-l » 1 i a c 1 (jlr 5_ljjJlII 
^j-j-Ia^J I i_!jJI Jj^ ja^JjLij Jjlj (JLgxuVlj ^LuJiJIj 4i.jjJlj ^1 Ju-qJIj 

rj* aLTtaJI IlA^j lj^>- (j-^- 

jJI ^J^lSj ^jy^JI CjLt_LaLi_L(lII jj-a 4^, ^_aj?e-a j^^C aj\^LC :c_^j-LI * ) ^_aLi_i^ 

I j !S[ tj i^^Llq-iSLII c-ij^jjJI ( _ ;r 3 icjjt>JLI ijJLA oLLLaLLi^ ' ttllgeJJ . >Lil (^yi 
. 4_ol JjlII jljll jjj jjji^ Lkjs Jl>.jjj i^^yjJI Jujt>JI I j laj uuj 
(2<_i) jj^^-^^j'jJ'j ('M LJ pL - a i5^.j^j>J,I aJJb Cjj»o £-2jJ 
.did 

(j* a\~i^s>\\ 1 Jut, ,J-^^ 1 (j-^ ^-"£5 * *Li_LLeaJL!| 4j^-<-o-lVl (J-«X. 3_O^Lj_u ^^j^J t A-iA-UiJ 1 
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pLo-jSJI 6j*J 



(Jj_cl_Jlj 4 L_j_Jj_i-iaLajMj d 1 ui-iJI Jij-o Jj 3 i II ^j^JU ijr 3 (^_aLi_LtiJ1 IjLA JL>. jjj 
gL- L -L t JI j 'I L^aJU (j-a (3_}jJ!) ^_a_d-II jj mi^j JJ^I Jlj) ui^ j-jIjjuj t^^-ll Jj i ntl 
' w ' ^^jfoJI _}^Ll jK t n (j-\_i ^ alluAJI 1 JLA ijr 3 ga 5 ill j <~ii*i i 1J . (^_al_uJl_l 

t^jl in tVl ( __)-3J-»-lI1 £-la_i (JjLjj (jl ill 1 tUiC I JlSJ 

(jjjJ! (j! jl TTic VI I ^ i_u-uJI I^-jt I j-4> o-^J 

(jH dllLlAll 1 JLA (JjLtJ J-t£. Ij-;*^ ^JJ^fcJj**t i ii 1 i(_pajjt_dl ^-J-J p-Ajjb* ' ' 

. ^Ijljc-lLo I , 2 Jjj-j V (jusLuJI (jjs Lus jj 3_aj^Ltl 4_u»SL!lj 

Uj'V d w ' a ^"'j^tl I JLA d j n it I (j-q£j .«2 u» (j<-allLi^ :tjr<-3^-3 >^l>^ 

i ii iVI p i ii Lj^L>. Jji Jlj>.jj cjLxjj_iV! jo-l (jjs LoLa Ujj>- 

j^i i3j J-*ia (jH «il*jAtl I JUfc j jLi^ixj . Lj^LiJI (JjiAJlu 3j_uST SJs^Lc 4J (_£ jJlj 
. sL^Lil! ^IjjI (jK"jJ U I ta 1 Ij (JjjLJI (_5-3j lII (j^j i JljSLII ( _ ;r 3 Jl>-JJ 

( _ ;r jj ''Lj-S (_^a_2_cJI i. i j i ii " JJ i4_JSLI! ( -J -3j J-jSLtl ( _ ;r 3 (jljj^LajjjIjJI Qj-iisjJ 
i4_)jjJ1 ^Ij-ijlj} t^jl i iiUI ^JJJJ ip-ill (J^>- jij>JI (j 2 -"-"j i(JLolaV1 j_a_i (-ajLus 
4_i-iaJ\Jlj . SjLiiaJI 4jjJL>JI (_pslj_aVI (_pajuJ JlL>JI (_pajjij ( _ ;r 3 i. i j i n"n LiST 
. ^ JJ-ll ^1jj7E_ji_a I , 7 p i h"kJ1 d se < ^_aj^U1 
^-aLLta 4x. j-<a^?e-a t j-^ J ^J < 0^^^ p--^ ) ciUjiS 1 Sjjulty uiLilJl 

(jrt^-jjJLji^I! (jP-!! CjLxjj-iVI ^LIoj (j£ q\ aLltall I jufc Ji. juj . i_i£Tj_U 
. 4-lL>J1 ^jja t_gj-L>JI Jal mi it I CjI jl <if (j-a 2 jl <ir (j-^j ^tP^^ Lj^L>JI 

(jL£Li_u j i~ii*i i \ J-Aj i 1jj>.^t_aJI j^paj-A ijr tl p 1 n ->JLj (^j_uLj_lI1 ga a * ^ -ij-ij 

LiJLtj 

jnij JJ ^ Uj (Jl ^ I ill CJJJlJS-J lp I 11 ->JI (jjj (jr-l S I J I jJL>JI jlj_<tJ>.| 

CjjJo. ^1 (jiajj-t! (^-^ •O^JJ-ll ^J^*^ CjLiljjtojJaVI 

.SLsjJI pj ^JJ_L>JI 

(jia-LjJIj (j^-Ulj Sj j <i -sJlj JLjSLtlj j_«j>.VI ja^titl ( _ ;r 3 (jl-i-uLj-iil Jl>.jjj 

pj>- 250 (Jils n *l n 1 ntl (j-a 'Lji^- Jj LeajJ I (jilxj dlt jST . Jfjilxll (j^aju (^J 
^ilaj 1 --jj <( jlj3jIijj-(JI » (^j-LloVI (_^ia_<i_>JI (j_o ^ljL?t_iLa 450 ^£j£l>iJ dJL<u_u]l 

I jl^Jj nj^j-"!-^' Cy c'j^t!^- ^ , 5 (^1 3j_o-VI SjLil ijjla o' p i.w>»tl 



1 01 



,-,La , tl 

jujj iuijLa!jjc_LLo 5 (^Ij^s. Lj-ojj (j-uj/Ltill (j-o 3_oj^LJI 4_uiSLI!j .(J^-^^l 

.(O^JUx.! t_j£ Ij^J^ jj^^J jlj-3^LI 3jinitlj ^Ij^cjia 19 (jJI 

^Lia^l <Li2j 4x»g w ' a L^ rt ^**'^^ I JLA d luu .((& )» ^-uaLL^ '.^ i m^jJljj.j-JI 

Jal i^i i tl 4_a^ intj i jJL>J! <L3e-iaJ j»L& i<_i£j_tl (j-osLLp 4c j^x-a 

4jjlc^M jjiajLjj Sj_uii»J!j ^jjaggJIj JLjSLI! ( _ ;r 3 4cjjij>J,I ijJLA e I i ea£ I (j-o i>j-JlC 
.^Ijjc_lLo 2 ^l^ip. Lj-ojJ 4la sLaj^UI sLuiSLIIj .S^Lutl! 

it—^jJLl «* )» (j^-*Lj_i3 4c^_*jj5E_a pi Lcac] JL>.| : lLLuj^jjLlJ! a o 3> 

«pantothen» (((j^ijljLi)) 3 gK 4 jlr (3IUI ' j-^Ij '^rP^' . h'iVI j-j-«^>- Ji^-jj 

l*jp- (jj-Sj T (jla I'm rill I JJt 4 j <i /t>\ .«<jl£La /j-*-*-^ Cr*"" 

co-enzyme A» « i» «,<uj_j^/l Jlcl uui ^u-uLj CjLxj^VI Jl>J (jjs 

a i 3. Ju>.jjj .4_l>J! 4jJL>JI ( _ ;r 3 SjjjjJ! Cj^LcLiUll (jjs JjJiC ^jjjs (Ji-JU 
/j-Sj i(jLJV! CjLaHlaj ^j^till (^-^J (J o-ixllj 3j_l«->JIj J-jSL!! dijUjjjjLJ! 
g. ' i aj 4j| L»£ i<L>.jLL=JI sLjjlL^/I £-j-«^>- i<L$£Li!lj Jijjj/VI J . .nil 

^a-SJu (_gjl_«JI -Sj-"i!l t_ll lqj <jl jJLb I J-^Jj i LjjUSLJI ^ ta i *;L«-aVl 

jjLi^a jO-Al (j-a « ( _ 7 SLUI >l jJl!I )) ^u-uLl (_3jjJlil (J^tlll >l JLC. JjljiJ 

LjLo^l 4j-»_tluJI ^j^J i^jLuJLlLi ♦ i"itl j ^1 J ' aJI 1 ^j-tjl i n^w^lj 

2 se 1 Lj-a^j 3_a3>UI S_la£JI (jVI ,y> i-Sj^J .3L3jJI (<u Jl Mill (^Jl 
LUAJI I 

, Ll)La1jL?t_LLo ui£ (jr^. 3jLc JUjJ ^.Cj.rfj.^JU aJJb <■ \ Lea£ * jj-* ^J^- 
(^^LlLLflj 3jJl£ ijr <j_<_oj <(<—))) ,^_aLlLj^ 4^1 j_<jj?e_a g I ua£ t Jo. t :,^\j^j_J1 

*L»_a^1 i^y^ jji^SJij Li£^ <L<jjlL^^/1 ^j-^ ijr^ ^ At! 1 J_A JL>. ^jj i«_A)> H>)> 

|j| oL^^I jl0L.l3.pJI 
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JVjJ jLiall J_aL«JI u o i .1 diljdj i^lj^VI j-IL»j j! t^rpjoJI ^ tv. 



I J-#J_3 1 1 Jl>. (JjS-Ja jJJ3 (_j-JI VI if aLl_ulll I JJb (j-o p i n->JI ^Ltaj Vj . (_pa-U.il 
JL>.i :dl_jJ^_iJI a o 3* alltlflll Ij-A ijr 5 a 2 * * ^jL-ojVI j * i"i \ {j\ jJu-i 
a o 3> jj_a J)" ui a a o 3» ^-Aj it— t^jJLl t«» )» (_J\_a LLj_3 «L£,^_aj?e_a g I t '^<- ! 

LuAJI I 

«folium» ^a-J_ai» <L«J£ ^tP" if Ij-LoiJI 3'jjVI Cjli ■ "'tjlj LaAJI (jiut-i ( _ ;r 3 
J ui a (^1 ;j* aLxj-fl_ll Ij-A ij^S -j^a'iW .jjcjIJI 3jJ Cr-" 1 ^ £ ^!-'TH-^-^ 

. LuijuVLi JuLaVI (^Jl i^jJj U^s slj^uJI j»jJI ■"' i jj < ~ Jjj* 1 -"' w ' a j»l k»tl glitj 

4_tiSJIj J j<tl ^Jaj SjvjLtaJI 4^ljiJI ^ dJLJjAII q^j^- J^-JJJ 
La J-^J i^Ij^Jj^Llo 50 ^1 £-JLil! 3_aj!>LI I 4-La_a-<JI 4-l«SL!Ij . 3j_L«-r»J! 
dJJjl£j i a I fc. » 1 1 ^^.3 jj , n'Cj (^yul l aj I jl i^l < 1S1VL jl L^.'l '^1^ 

.Sj_o-VI SJLsJI « I 2<_j» jj^LLii slJI i al ■ aj La 3j>Lcj i Ll«-uVL) ^ jl (.a-all 

t ^ alluAJI I Jut jj_a ^1 jj lj (J I U^-*j J^\9 • tjr*-aVl_] ^£ojLu_u ^j_ol_i i_aj-*_ij 
(j^a-LLa jj- C3"^ L ^> J V jjJLJI 1 JutJ i4ILu_>JI Llo_uV1 ^_ys>j-a £^L*J w * 

4_la£LII (jLa liilj (jr^-J Cr^ J^IJ ' j» ' J-*" JJ^t!- l5' 'f'jp^' 0^?" 

3 ^yk: JUjj V SjUI tfjL4i (jjj jJLJI (_^aitjiJI iaj^s j^ic 2Us'al-» n H 3 j j I U 1 I 
aUUAJI I jut Jl>.jjj . JL>.I ^11 ^^J-II (^ljjtjil.1 (jjs , 003) ^Ij^jji^-La 

cjLuLtajjJI cjLuLlojSLII (_jjl>.I ouaLa .(j-iUlj ^j.'^j c_? ::t ^"j jljSLII 

. 1964 fLc ^L^SLJI ^ 

i 1937 jr* a LxJ-fl-1 1 I JUk I a uu^l . lLLujj'C < nVI ^iu> >-^» (jrA-abU^ 

(jH aLLullI Ijuk d i uug .j»L«JI liilj ( _ ;r 3 (Jjoj SjjL>. ^^i^ 4 a uuS! a J i Ji^j 
i ii tVI (jjaSij LaLt IjJ-i '■ . '< Lj J-Aj i(cjljJLAaJj£L!l) j*C i nil 4jj^jj ^^,3 
4_^cjVI ^IjJlj*. 4_a^L<_uj ^1 i i nVI j a I lajj I gLy i u tlj p i n->JI ^fl 2 ^1 , 1 1 
iJJJuLJI q * 1 ijr 5 p i ii-»J1 ijr 5 (j^ au-iAJI IjLA Qj-tJEJJ . p i ii -»J1 ijr 5 3_j^_ajJ| 
.,Jjji-Vl p i hjJI »lj^>-? (ji^yj 4_JSL!I j Jj£JI ^ di!jl£j 2jj taSLII SjJlII Jla 
j-jojJI jl (_gJ)L«JI j-J-C (j 1 1 ajJI J^a^>J,l «L<j| i ii ->JI ( _ ;r 3 j I taj J-Aj 

. JUJuiJI (j^-LajtJI 
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4«g_iLj j ^jl r ( u VI i '^"j «QiI! ^j^Hjj i«L>.^jj3 La VI <■ < < i n"j i ( J_t-£sLil1 

^j_a «^» (j-\_aLi_i^ JL>- ^4-1 J . JlL>J1 C^>»j l_£2Jj-i CjjJL>. tiJU]} ' L3e-L^aJj 

Jl>- La^ i^Jljl! 4-^L>. isL^Lil! ' r I J ' a "- 1 1 3L)J^ <^i! j 

;j* aLltall I LA gjjjSgj oUI^-p*ll {_yij£& j .^^.Vl jAlAtlj . , .j<ll 

4 jlr Jj , ^^tl ( ^ j0 L$J jj illL! j (Jjjj V i Lj_pSLJI (_>iuLjj t_!jLi*jJI 
. Lj-ajj aI 80-30 (jJIjj- j-JLp jl >.« *iV I <La- <^t S^ajMJ! 2uu&\ j 

(j_o L$J La jJLaj V L^ijj^jcj Jti^. CjL>.^LiJ! <Jllljlj liajJIj <L^LiII 

fiLt-£sL>. t a LtlaJ i w flla J_i£. «_>. » ^-aLl_i£ ^j_a j j (J^fc-bj . «_>.» (j-*-aLLia 

, TaI A"-^ VI ( ^)SLa-lJ • ^1 U^T ' 4_u3jJt_a cL>. jjjLa 4_i£^al ijr 3 dJJ!i ^j-l La J_t£. 
Ja t lcsJi ^ J C jl a1 J V**n J_t£. i ^Jt La^ (j-\_aLi_L(i]1 1 J_fl> jj-a JJifi 

iA^-i (2^ 1 JLA jj-a JL>.1j ^^J-^ tjj^ tj' ^1 aUtl ^j^* * 

^ a ' aa * j^jlajJLl j^^sj-S jj-* iA^^J^ t — ■ ) X3 J J ^J^^ -1 4>^^ ^-iLuaj £_La-i 

(j i .I *»u jJs iaj-jJ! ( _ ;r ^ cjLa!j^>- Ckc ^Lu *>f^ <_!jLj3 (jij iS^sLc 

Ojj^>- I (_^<JI =LuGil 4 j aU II t_!jLrtl)! (j^Jj i(jLUj_<jJLi (_psjJL! SJLs. (j-a Ijjj^ 
a j j 1 jLjIj^ 4J I."' i njl «_>.» (j^-aLLtS (ji ^Ir cJj JL>J,I I jut 

. j^palj-aVI 

. (Jjj_uLuJLCjJa£) «3j» (j^LU^j ' OjL> J^J ' " ^^J^jO (< 2-5» (ji-aLLi^ Lfllaj 
ijr lJ! CjLjLlII! ^j^* 1 (jy^J iCj^_>J! JL»^ Ojj « ^» (j-\_aLLi£ <Lc ^_a^?e_a JL>. ^ojj 

i « provitamins» CjL^LaLLiiJI cjL^jLJuxj S^Lc ^ a i (j^J'j '^JT ' •■^'.■^ 3^ 
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p| in. i.S.I I &aJ 



. <j_4J j_HSj cllaj Oj>iJ (j-LStt-Lt£ rQ-Ul3»J 1 (JJjJ (J^j^tlu V ^yliJ 1 ^ Llajt] Li 3 _} jjvjJ, 1 
(_tJ&j u ^1 4_l3 ^^aJiIII ' ^ abjjaJl \jJt (j*** *; tiJJj^ jLiSLll j3Gjj 

(( J» (j-* J^-^J^ 1 JLA Jj Laj*l 1 ^SLs-lJ . J/UlI LlU cLlj_u_lJLj 

a * 1 sejj tilt-o* - 2 tj ^« SjJL ' ■■^* Jl ^ » mi^U p i n-»Jl ( __)-a : Jj-*Iu 

<_ ' se 1 11 (j J a 1 " i^l i-x-L^ 1 c ^ j 1 11 Cjli « J» (j^-o^r^ 

n2fGji£LI! (^yi (j^qaII (jjjSijj ^jJ! (^yi ^>jj j 1 11 K 11 S^Ljjj tx.tl ^^>LaVl 

.4_uill i ii i^fl (_y£ ^jj i nKll <_ 1 1 iij3j 
jjj^tj t. m i imj t—ajj-til ^-Aj i Q^-Lj^ii-j^ jc-*-uLi l_3jjlj ^-*^J^ 

1 1943 ^Lc: (2dJ (jusLlLa) Q^l^jjLa «U 4jLi^o l^I |«j ij .^jJI 

JaLfoj ^j-oAj fiU ((^j^j^LLai) ^cj-uLj w agisej c_<^j-s ^-LLtJl i ntl ^3 ^jVl ^j_uj 
t^c-ll i i nil ijr b ^ qLliAH 1 JLA jj-* «Ljj_ol_La CjLui^ JL>. ^JJ . Li_LflJ 1 1 JLA (J-*-3j 
d ta i p i n-»J1 ijr 5 4_u^£[j Li^ jj^/1 ui°\j <b\ o LaJlj 4 ' aaJI Ojj (jj-^J 
^jj^SLj ^jX. V^^i i n a ^ rt l**'^H 1 JLA j <**( » . *;L»_aVLi 3j^j>*^Xl Ljj"^ 1 11 jj-* ^5-* 
Jaijo j^JJ (_£JiJj jjj^ll JLjSUI ( _ ;r 3 tj\-yz^j2jj-il\ SjLa 

Ljj^SLlII J^>*^J (j^ allt-taJl 1 JJt a S ' 1 ^JLJl ^aJe uJI j^paj-Jtjj ^jl jJLuj 

jl^j >La iSjVjJI jibJo- JLiLVl Lol .4jL-ai ^ r<u>j^l lj-A ^pJI 

a « i f^^-S SjVjJl jlbjLs. (JLaJa^/1 (_p3jj>Hj Ij-^Jj ^Liis sLal Jma. (j-a 

iLcj^k. JUl^ll »Uaclj liili (ji^. i_JJtlll ii_flj)_Lll ,jjs ^l>i^ 

. t_iJ Ll_i^ jj-* aj J« Lfj 
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c_t_L^j-H]1 1 u"t a CjLj^j-LI (j_a ^-q^e-a (j£. 3jLi£. :E (j-\_aLLi3 

-j* aU-iAJlj -j* aLUAll ! jut ^ a i .i_tj .«Tocopherols» « Jjj_i3j£jj>> *s-uLi 

i(j1jJLtiJ! JLt£. A^LtH (j_a d)VL>. 4jr JI M^-iJ- 1 C ^T^ (J^AxJI (jl O^-p ^rP* ' p 

SJjLa_«j »l a 1 « 11 a « J j»Us JLSa. . (jl i n )VI J_Lc (j1_aLLj_flJI La 
V (^ill iZjVLsJ! 4-^L>. i4j^jJI U £>Lc: ^yfl <La! ji=Ij-uV 

(-, m-J oLuljjJ! <>j^J 3-aUJI jjLlill <j£Jj i<_s!jJaVl (^Jl ^jJI L^a J iaj 

, Lui^j fiLjJjJ 3jL>.j 30 4jr J!^>. p i n~»J1 d -» ' a 1 4_aj^U1 «Lj_a^-J1j . 4_Lusj-a 
La^Loi.! L^JLu L»-l3 ' alljej j^jk Jj 1 1 j 'J^j" <^fl CjLLLoLLLaJ! 4_iLiijj Vj 
M£4J^t_] La Lfllaj ij/\j>.j)j JLi^Jlj (ja_)j£LJ1 ^^ji^. 4jLujj>. m£^>»-1 La I j * i a 4 1j-;tJ^ 
L^_La (jl La^ t(J^t^ jl a i 3> 4jLj lJluo La llLJj^ L$-Laj 4(^j>.J)jILj_l11 (^^-Lc 
1 J_& jl ( *1 mi Vj . « .}» (j-^_aLi_i3 (JlLa CjI JUjm,**m i nil file ^a-a^e-a t. < i ,i**i i t La 

Li^sLi. ( _ ;r l«-a L^la (JSLI (_Lt^>- mj jJI jjt t£j\ Li^aLliAJI <ji_i '-n^gJI ( _ ;r 3 i_a^L>J! 

I J sLojIij LiJ-La JSLI j_Ltj>.j i4_ir>JI CjLuLCI! .jl i ii-v I ( _ ;r 3 tLuijSLII 4jlI ^jls 
• <LpJ! <LlL>J! Ji-lj jSJJ (jjJ! Sba-pJ! oLlUjJI ^ 
^Jlj>.I iJ3 _3 (j-* rt I **' J ^ ^ I ' aj JL9 CljLt^LLLtil! £JLA ^j^* * (ji , Ta t jja^ 

^j-oAj ^ JL^-**i i n" 4JlL11 jj-uAj p K**m V 4_j_>J1 CjLuI£L11 ^_j_a^>. ^jt ijr II L_oL_ot 
*l_Laj^ ( _ ;r 3 el AjAUll ( Jjj_ l jJ| ijJLLik JL>- jj Jj i4-jSlxa-iSLJI i " 1 1 -» Ua i a 1 1 

4L>.j_a VI (-i!j"i uU V ^< aLUAll (j^J . i_iijl^IaJI ijJLik jjl.) JjlII JjiLa^JI 
4_l>JI 4_lL>JI (j-l allLiAJI t_iLLC. (jLa i^^l JjlI! JjiLajJ! CjLJLtC. (j-a 4_Ll«ji 
jj-a LtaJjj La lJi^jj (ill JlI? (.g-SjJ La-a i4l>.jJk! OJLik ( _ ;r 3 
(^yjl jJLlI J-iILa-lJ! ' "'I i c La j j i liil j Jj-y 0' ^ *^_9 '(J^'j- 3 

(jl a * iJI (j-Ia 1 a ^ (^j-^JI (j_jLSLII jU_aj>J i lil aLj-iAJI 4_j_a-A^ IjJajj 
(_palj-_a^l a * ) JL^ tJlil * J aLtLiAJI eJJb (j_a 3j-u^ CjLj_a^ ^1 JLa-**i t nl 

(jl lLLJ j J_«_) (>Uij (j-SLIj i (j J ■ a^ll jL^jJLi Sj^sLiJI (_p=lj_a^l liJJj 4j^Ls. 
L^ia ^Lai tfLlj^j MjjJI J-jlcaJI jJLflJ! dili VI L^-La ^ jir"i i ,ij V p i ,i->JI 

SjLjjJI mjjJjj . Lg-La SjijIjJI cjLuiSLI! (j^ 3 'I oli i uVI ^j^" i Vj i(_Lt3 (j^s 
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Ljl <a<>> ^-A^. dlii^L^JLI c-tjscj Ljj'jj edLt-A ,jl l±U j jj-a ^ < 

t^-ij -1 CjLLuaLLjjlJI ^j^^'a i ijr >J1 j^LCJ! J niv d 3e ' 

cjLJL«_«J! (J I <i *C " i .I V ■ t— aSLi (_g jJlj L^-La <_ 1 1 hLiII jJ-2-JI *■* 1 "~>M 

.4_pJI 4j1>JI Ji-lj l£>=*J (jl!! ijj-pJI 



l.illl LJL 



L$j| Li£ ■ ii -»J I ( _ ;P S 4_ja_<->J! L_kjLIijJI i. ilr Li "< 

cj L_a j-djj-iL1 1 ^__i_u L_i > *— j ^ j 1 1 cL_i-s3 L>J 1 

^j^-jLaJLa (jL>.j)j ^JJ-i t 4jlLu3 ^ 1 <Lc^_<j_>JL! (j-o 
5 J_A <j_a 3_C.j_<i-J?e_a L^jliijj . f^+jj^A^jZ <j_a 
(j-C (J * *" Vjt 1 g ...At (jr^ Cj La j_i_u^aj^£LI 1 
L_3ljJol JL^l ijr JI L^-La jj>»L^jj {j^* j T 1 1 Q ts**\ 
4_lL>J 1 ^ a Lea * ^j-u Lajfl * (3^5 j £ Lfa£. (j ^SJLjj <LlL>J 1 



»UbliSJI 6aI 



4joLJI SjljjuJI 

,j»VI <LlLJJI CjLaj_<_uj_ajj£L! JJLkJIj g^j-Ljl LaLaj 
^J-c (j-S (_^a_2_) I j i_3e-La-j V al m_2 'VI 4-xLa-C (j! dJJj (j-o (ji—iILjj 
I 1 j a ^IjjJI (ji^. £ I-J^>- (jr^ LuLi (J^i -SJulJI lj-fl> (j! lJ^ ^Looj_uj_aj|j£LJI 

46 ^ ^jl^ oL^. VI L>U 

^ ^oj-u 40 jLaJI Li^Li* m£ jj_r»o La_Lu a 2 *"' Vj V jj_o 

(j-jLSLU I CjLaj^aJI w La «"' (jjJI (jyJ* CjLajjj/jjsj|j£LII oJLflij . Ijl£_fl>j 

CjLij^aJLi 4_^I_>JI CiLi-lLCi!! £-j-«^>- (_yJ-II 'Lcjj JJ-soj C"^' 

(jj_i_«Jlj j » i"itl (jjJj I A j ■ a a jl 3-aLiiJI (Jjlaa i JLsJ jJI ^J-til 4-uljjJI 
I r 2 uij-S-IXI CjL*jJl»jJI tfJjLso La I glS J-^J-i '"'I a LaJI dili 
4jt jLui_jSLII Cj La^_*_o^_a^£LI I £J_A c-t-j^p Jri - *^ iS !j iOLo^-iju^aj^SLJI 

.(^yjJI (^jISLLI <LaL«JI i "'I a i all ^yfl La 4j1£. JjV 

4JL^aia SjILaJ Cj La^j_u^_aj^£Ll I 0J-$J ^LgjVlj ( _^3^_*3Jl1I JaLvt Jl9j 
^LtJI ' ajgjc^q ^J_a3 t — *i>^ ct"^* w ^^"^^ ^Jj-^ t^£^ ^ al + H 

(j-a jjL-a_i ^-#-J ^ o ' " 3jLjJlj>JI ^I^VI (j-* 3 J-i^ ^ JLseojjilj fiLLtj-ilaJI 

till j | j . U a j (jijj^JI L^jj^jjj CjLaj_<_uj_aj|j£LJI tfJLfli 4 < j i U 43jj>_tl 
i_SjM^_«_tl (j-oj . JL^JU I J-fl> j_uSLII j&^aLal Jl jLo (jL^ i Ij-fJ^ LU 
CjLjjj->JI [j<jz\jb ^ a * i a jj-* Li-uLi-ul ^j^SLHj 4_lL>JI CjLojj_o^_ajj^ ^jl ^5^-11 
' aJLt^a i L_Aj-^!i t mi ^jy^JI (j^^?-^^ ^^j^ t— a-Lt-aJI i4_ul_ui_iSLII 
Ijl ' aalt3> I DNA m^j^_JI j^i-ilj ^ i n^^j-i-S qj> ^j-uLi : ijr iL\ll 

Jjj. (jOjij_jJI cjLljj^j. i aJltij . u t> Ull ^ <i i nV ^jVI i_3jj>.VI (jji (jjSjb 
.^jjj/j^sjij£LILi d j <i i .I i Lo L«ji (j-uaSLa DNA mjjjJJI q i >JI cjLujj>. 

V «G_lLi j»jjj/^aj ( _ ;r 3 DNA mJjij_lII q i >JI £ L>-«^ tj' Jjiajl Jl^J 

jj-oAj (j-* *l-^>* (jj-^ i^j^o-LJ I a qj>Jl ^Lui^ ^ ■ ' aj ^ji tiJJ!i 

,j_o JJLkJI (j-u-a-i Ir Lj^LiJI oJLfli ,j_o «ljIo-V ^IjjJI (jlr 4~a\h ^_oJlII 
(jjJI ^ i a jj j II 'Lj-Li- jl i^j-i-1.1 (j' ^rP^' ^i^*" iiJJ .CjLojjj/j^jj£LII 
(2>jLdJ 4j^L«JI 4-jisel! 4 1 1 ii itLi Cj Lajjj/jjs jj£LI I (j-a JJiJtJI i aj aj (jr^ iS^^ 1 
^yja L^j^i-uJ, d 1 1 n ilLi m^j^o-lJI a o >JI £j~a 4_ui£L!1 ( a-LaJ ^^j^Lc. m^oj-=»o (j?->^I 
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<*-pl jgJI Jolgall 



Lrpl^j ^ylc L^io JfT i^ji^ tpll 2_uLuJI JljSLI! Lj>U- Lai .5ujUJ! LjMJJI 

' ( _ ;r l^. (_gjj->>j LgjLs liiljuj Cj Lajj-uj-a jj£LJ I (j_o JJjlI! ' 'ajuus L$j (jla 

(_gjj_iJI (jiMr»J! duuo£ lJ £ cjLA!! Ijlaj .DNA ^jijJJ! a i >JI (j-a 4_uiSLI! 

^ ^ q -^tl (jL^ l!i| 4jl3^Iu (jl c_t^e_] La ^oj-u^a-o ^ i i n rtL DNA 

i_^j-ILj (jVlj • c ^H'JJ-" oLa^aJI f£^e~u (_gjJI ^ i "j'lj-il (J-oL*JI 
(_£jj-JI -i aJI <j1_i 4-1 1 uull (jjs Lo ijJLut 1 DNA (_gjjiJ! -i aJI ! jjt 
SJs^LsX. d o i<i CjLujj>- (j-a Q^jj L«-&M^3 'cA'jlJ-^' '^i>^ C/VJ DNA 
Lg-La ^>^" 3-h>La 4 j i ii_mj 4 1 1 ill i ii (jr^- S-H>" <^jlj jJI <_sVI qj> (jjSju 

Lc^j ^jjj ui£ (jJI ^a. (jJLut jl>. jj cjLLu^jJI 3JL>. (^ 4ji VI i3_<-uL>. 

(Ji-Jj {£'^\ cr^^' ""^ fcj^ ' ^j""' (jyJ^J S_iajL>JI £^3^1 ,j-a 

DNA tijj-iJI (jia-a^JI 3 1 1 ill i ii (j;jHr>o V L-Lu iSjIjjjj-JI 3linliiill v^jj 

(j-Aj u I r J-JJJ ^ <LLijL>JI ^>aVl (jj: Jjjjtx JJLC (^i^. VI 

. I j ^jj-J V 4_uiL>JI CjLu-oVI (j-O ^1 ^-^j' (1)-° <— ^J-^ 
^-;Ujj*_l 3jl^>.^JJ 3_ij)^_Lll (^paLi^^M 3_aLtJ1 ' ^1 J) ■ k» ~ j 

(_j-^>- 'o'j-i-^'j CjLjjJI ^1 LjjIISLjJIj Cj Lcu Jj-J-il I (j-o 4_<j>J I CjLcjLCII 

L^jSLIj iCjI_ijj£LlIIj jjjtjJIj 4l»_iJlj (J^vjJI ''-^tHJ 4JL^j cdLut (jl (JL2j 

»JeU d j M^jIlJI (J^t-a^l ^3 d I (Jj jcj>.jJI 4 I tt~> C 1 1 njt ^la 2 11 * 

d La J i * La * Li^_>JI (j-a 4_ij^oJl1I ( _pal_oj>.^l (^^a^iir**! t nl - ^j^a_Ljl 

cjjI <_jjLa-iJ! (j^s ui£ Lgj^ '^o^l jl j'-'wVI i_t;uLj| (^yi L$]j^.j 

(j^ t_i^JJJ (_gj|jjJI (_^M->JI (jl (j^-JJ Jl^J (_p3L«J>.^/l OJLA UU^I (^1 

(j-aj j *\ i n T1 CjI JU>.J (j_a 4_ljl i "i a CjljU>.J (j_a (j^SLlu I JL>. ctJj^la d 1 1 nl i n 
(^_5 (J^>.J_J (jj-^-JI i ntl d)Lljjj>. (jl ■ Ta ^ \l t \ (j_aj pi d i ..j At | CjLc^_oj?e_a 
j-SLj_u i l_3j-ju j-jjuj V (_^aL>. (j-o LijI J (^j-A d 1 1 nl i ntl eJJb 

, d ...At (_£jj_lJ1 ^Jaj3_>JI ^c-t-ul (j-0 (Jj^l ^LaJLl I <. i I n n 4_jJ|j . j^jjlj ^ I n^Jj,!^ 

<Lc j-gjy-^j I i ii^fl (jji-iJ-i L^_jl J jj^j_U j *C i ii II CjLyjj>. ■ La lii! jl^ 
4_Lj^_LaJI d I i ii I i n 11 (Jjt^ej l_4-o ((dJjj^j2j_u^_i]l ea o a* 4^,^_<j^e-o » CjLoj-u^AJI 

-.(^JLlII JSLAILioIj^jJI L^a jjLuti^o- ^1 ty.'.VI ^ SjLc. i^jj-iJI (jia^til 

4 j i iij'ij-II 4 1 1 ill i ntl a I Laojl ^ii.JJ .kljlj-ll i aVT-;-il A , ,,j"a-j< , ..-,-A A , ,,j"a-j< , ,, 

. LaLw a I LaljVI I i.~i i .nl L$J SjojLsJI ^>sVl (jLa (Jj^jJI JSLAII I j^j 



I J 



»1 in i^.ll 6aI 




p ; * J-jLj-J liJJj J « aj V d 1 1 ill i nil (J^la J*^ 1 

Vj 2 Lj tl 3-LmJ-uJI J>Li- £LL^ i_uj j^JI ^ < aJlsEJ L^JSLJ J 

JoLujVt I jut (jic- SjJ-2J! LgJ (jilt jlcI j2JI 



NH2 




Adenine A (ji.Lj.jVt 



Guanine G jj-ulj^JI 



CH3 



Thymine T (j-tx-iLjJI 



Cytisine C (jjj>yL<-^" 



&-pl jgJI Jolgall 



4 I i ii I i ii Jj-Ia (j 1 C j *C i ii II CjljU>.J £_a 4_*jj^/I JlcI^JLII aJJt Ja-UjjJ 

. I JlSL&j 3j_a (j_o JJ^I L^Xa SjLs-l jJI jj£ju JL3j .tl L^-Lca*J jib Jiia 

I jl t_4jj^i!l I JLO> (jx. I i*ii m (_jJ.II 4^je-LtaJI CjVL»Io.VI jj i aj ' (jf LuSLqjj 
(jlr <-sVT jj£ju JL3 j*s i .ill CjIjLs-jj jlcljJiJI ojut JaLujI (jl I iolr 

L*JI_i_ifc jLjvj-j V (Jj_2JI LUSLa-j 4jI (_ji>- i(_gjij-Lll (j a i >JI -1 1 1 ill i ii (J^la 
(iLt_L>. (j^j < -^Q cLuj_Al c-ljjjIJJI Ij^Jj • d i Mill i/l^ ' '''**' a L)^- 1 JL9- 1 (j^ < a g a* 

lSJJ- 1 ^ 1 ^ J^ - ' ^AljO^ CjLii^iJI (j-uj (^j-!l (jj<Lj/VI jji 4jI 

. JjLJ (__£j-U_u 

(j_a (jj *\ **( 1 __£jj_(J1 (_^Ja_*5_>JI Jaj_j^>. (j_a i ta-O* (J^ (ji I * q If Jl9j (j^Mj 

(j ^ « ' L$_] ' ta J "j ~J ' "'I a mj-aJlj j*s i ntl CjI Jl>.j I j-jI^jJ 4-LaL> cLLmlm 

l_LoLo! axj ij^jJ! S-aJLJI SjijjVI 4jj i^ull jLc:lj2JI (j-a 2_^L>JI g^aVl 

4o_J_A (^yi^. (3^-**-*"^^ Z-iSj-^^ 1 J-A jCl_4-l (_)^ t'^> JjJI ^J^* * (^yJI ^LljtJ (J I J_i_U 

*3CjI_Lujj-JI CjLjjjj>. (JiLo jj>.VI j-& ^ mAj (_y^ j' 4JaxajJLa eLLuilm 

DjJt 4jj/IjJ Jjlj (Jjl i iul\ \ (ji^- SjL>-VI (j-a »l nUII (j£Lx-i JlSj 

Jl Sji^VL. SjjjiJI ^Ua.Vl 
c_J^J fit_l_j_A w I c Lajl.} JL>.jj (Jj t4Ja-ui-Ujq (Jj_o^l_*_o ^^J-A ^y^- V 
t(j^*il i nl t n (j-a (j^Hj JL>.I^JI (j^JL>JI (ji Jju L*;^ ^ ' *aj| tiJUjl^ p laj * rt (j^jJL>. 
. JL>.1j (J^>- (j^ aj I q DNA ___;j)^_(JI (_jtJa_q_>JI CjLjjjj>. (j_a (j^ljjj>» (j_a ___;l 




dna (^ji^iri ^iiA^ir jrjjjii ujiP^Ji 

(jjjjj^ (j£. ^JjjJll (j^jJL»JI IjLA (^ (_gj|jjjl a 1 --II 111 I ill I ii I £] I iiLqluj 

2 jj , a . II jlcI jill £-a (j^"l i ill i nil (_£JLs4 (^ 2jj ,"-.tl j_cl jill JoLjjI 
SjljjVI 5-jj LgutJI J^ljill Jojjjj .(j^L»JI J>t3 (jr^ SLjjliJI 3 1 1 ,il i ntl 
(__>-!_>L>. a! la ' I LiL-iia dJJ!i (Jjloj (^^.A (Jj ' d ^'lj ui£ cLiLjjJaj (_^Jajt_JI I J < aji i * 
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Lit] 1 (JlLo ^j?e_>J1 Sj-jJLua l^J-^' 4jj_tiiC SJlcLs G (j-ul J-^-H A £j-\_L)_} 

.C (^jjjiLJ! j! T 

dlljLlJ i(jjjJL>JI ^"il 1 ill i ii jj-V jJsljJI ^Ij-iJI i^ja I 1 yr- I Laj i "I j»J-*J ja^oJI 
^Ij-ijl C-)JJL>> t^*A-i V LlLlj^ . I o g ' ^* ) £-o jj-u^a^lllJI (_^>* ^ o fcfl^ ' ' * ' ^ * 
jl A jjl—LjJ JlLa p -r -»JI (jGj j j ^ cj* "'JJ 1 '* c cAjJ-^LS jj-tj JoLjjjI 
jjsl ^Jl £Jj-"i!1 (j-a JJ^I LLI^a }Li-u-u (jjjJjJ! Ji-b I n^l lLSj (jV G (>jl jjJI 
J^li-Vlj (jji^-LxJI ^L«-J-il lS-^ '- x - a Ojj-^*^' i nl i ii (j'V 

jalaj-La ^jjj_o (jjj_L>. jjjjSj (jLa SjLcLiI! OJL^J L«-JJJ . ^L*JI 4 K i"i_tj <LaUa h 

Sjl^Us ^ <Lj ^jt w - ^**' 5 1 DNA ^j^JJI a o >Ji J_*_u^_j_o jj-* lj^j uiLui ^j-o 

(JjLS-Vl 3 I I III I lltl Sj JJ^ SjIcLjS j»La| ^jTll I 111 I llll jLsJ Sj J< lr~> 2jj L^Lg 

.(j^jjLcLaJ! (j-^jLt (j^j JaLujV! iijjL>J 4jjj^H! i_3j_jJiJ! (,^>- 

j^^c h o-~tl ^"il ( ill i ii ^Js 4j^_UajLll iXc\ ^JLJl uLsLjjJI ^j^SJLij 

tJ-<-u^ i ii I l_L>.j_<I/ J_Lc (J-J-3 (j-a ijLjj^i i^jJl (jr'^'jU"*-^-" lLsLj^JI (jjjJa 

(j_o JL^j . 5_uliill SjLcLUI f_y£ U^T ' Sji ^jj . V.«tl jiJ| 

£jj (j-a ^lj-5jl CJJJLs- iC (jjjjJjL^JLl VI Jajjjj V G (jl-il _5-*^l 

Jj S sej C j-js Gj iT A ^IjjjVI I j_a (jl tixjj. i j^cl j_2JI ojuk j^i-T 
AT G C 

H 

\ CH3 H 

-- - O 
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N 

N 
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6*uljgJI Jolgall 



C (j-jj_>J-J I ,j_a ^IjjjVI (jl (j-ll i .1 II J *C ,"i tl ( _ ? _3 Jsu.^Ljj 

^IjJijVI I niii L-s-^-i A_j_Ljj>*^^^JL_i_ib 4_Lajjt 4j^1j Ji^v^J cL?e_uj (jyjLj G (^\_il ^>Jlj 

V (jjJIj CjUjUlIIj i_ojjL*Il)I jj-a £ *-'i- , - a il£uil (_)-«-><J (jjJ-II (JLilaVI 
^J*C i"iI1 ijr 5 4J <. < t uLLa l_£LJ^?o ^alu (JjLlj l!il VI L^jt-uuso L^_i_i^jJj 
2 » ta a VI (Ji-ljLlj V cj_«JLII tfjuii jjji 3 .Ua JSLfl ^Ic- J -(O-stjJIj 

Lia 



GC 




(_gji^ill o -»JI 3. 




2jj .>»»tl SjlcLUI 



Ijl <Ulj iT (ji_<uLjJI (j-o j^s-I 4j J^j-jj o' ^ lSJJ-^' (j,^ o -»JI 

£ Lj-4^ LaLx-l (_gjL^iJ A (j-UJjVi (j-a £ ^-°^ lSJ-^^ JLa^ 

j-^' ijr 3 C J^—j^^Jj—j Lx-xjJ 1 4_ui^ iS$\ ' "" G (j^_il^>JI ^Lj-^ ^jt Jl>.j tillj^ .T 
.j^jJ! 3-aJI i .ill ^IjJijVI SjjiaJj IjUr LjLjI lj-& . (JJjjiJI ^j-g-a-aJI 

^ i 'ij'ij-ll <- m i ntl j-A d 1 1 nl i n 2jj LtajtJI J^.ljill (jlj ^IjjjVI I JUk jjUjljj 

.(j^L*^' J^-" o' 1 ^^-" <j^"l i "I '"tl (j^^ O' Cr^ 
(j-^- DNA (_£jj_LJ! o se II £j.sj_U l jj3-L >t " (JSlui JJ i aJ (jSLxJJ 
^jJI ^J_jJl_>JI (^_jj->JI p 1 1 n 4_*_oAj (J^>* Lj^il-* jJLt-^l J^-a I ol i ii 4 < nil 
(j^l-j-^l jl ^ I i ii II I JLA < i_il 4 i uiJ Coaj 4_La_*_oj (J^>« JiJ^- 1 
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a!j^3^X\ cjL>.jjJ1 d i mi" (^-^>> ijr ^ a , ..jAtlj , ,.tl Jj.u^Li.o 4_Js (jLu-u-ujJ! 




2jj . jlcI jJill ^Ij-^jl SjLcLaj (jjjjsjJI ^IjjJVI (j-a (<s-c.jJI (jlr j 
(jlsj^j V I JL& (jLa iJa G £-o Cj iT £_a A VI 1 ^ V i - : ^i =c -> Ojj-^* 1 ^' 
H_gjljjJ! 1 >JI (jjjJLs. (J^ii- ^IjijVI JL& cb (_g jJ! ' I— 1 * 1 1 ( _ ;r l^. j laa. 

.Cjlj_a Sj-C ^ ... A 1 ^jjJ! JIS jl jjs-VI ^j3-" J^d "-^ L^-i-a £jj (_gL3 

Jjlao (j-a lLL! j ~ 1 eaj| JL3j . (_£jjjJI (j^aoJI 4-Lmlm J^Ls* 2jj l^uJI JLcl jjiJI 
A ^ ^^-a^ (_£jl_*-u3 (^-J-^ l? i4_iJ^-Ll! ( __pal_aj>.Vl L^. clf*-*-^ ' (j-* J-^' 
j_& 1. 1 1 11 '1 (jl JL>-J VI i(_p3L«^>.V! (j-a G £_a Cj iT £-a 

^ n i-»J1 Ij-^^ l_}l_ali£,l J-aZLau I JL& ^jtj ijj>.V a 3> (— kiliej ^JLlI 

<L)i jjk DNA J13-LII ^ -1 a= 1 1 (JjL-aJI iLaL^JI jjLlil! (JJ^-lj 

(ji cfli-L jv iSjj^j—tiaJI J * c 4_j_u_o_i jj-a <J-t-^^l 3 .'^ <Lse_uiJ ^-J-i-i jl ^t^". , ,. < 
( _ ;T i£. (^yJuJjtj . (_Jjl>.^LI 41«£La I ^ i a j 1" <1 ^"1 1 ill 1 11 L-Sjlu (jj(jJL>J! 

J-«-»J (jl (j-^'l 1 ill 1 ntl (j^jLt 
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6*uljgJI Jolgall 



Jl Vjl -.^LJI ^ I 



. l_al_4-l Jl I -ij''-^" (j£. L)N ' ^ ^ *" (_£jj>.^I (j£. I j * rt (J^ i (J^l>^ 3t ^ 

till i L^J 4Lj£L^ tij^"' 3 1 1 ill i .I (j^"l i ..I i ntl (j-GLa (3-° Lu^j 

( _ ;r i 4_«_tILo 4-lLJJI JjIjjj/ (j-o LgJ sLuj/LlII 4jj|j-JI CjIjLs^jJI 
'j i a S 1 1 j . 4jj i^ntl JLclj2i! Sji.mILj L*j^j 3. 1 1 " Cr^' SjLcLa 
(j_« £(_£jj>. (j-o 03^-^ 4_u^t!JI «Lc ^_*3_>JLI tiUj ijr A l_L& 4_ij)^_JI CjI Jl>. ^JLi 

JLA ^Jlua (jl J JLuj . ^JJ tJajtll SjLcLJL) cLLa_uj-a di\ * • .-j^TI cLc ^_<jj5e_aj i ntl 
(^ydLm-LmJI (j-a ljl£_&J .cLpJI *LlL>JI ( _ ;r 3 Sj^jj JtJJ-JJ CjljLs-jJI 

ijiz. (zAjloAi\ (_gjJI (j i^j I x 1 1 ^ I ir^^fl ' iu.alll (j-a 4_uSJI <LaLj 4ir i n i (jj^Sijj 
^ I ir-i^/l (jj|jJL>JI (j-o V. Jj (jl JjJL>- (jLjjj_L>. J-a^l 5jl-^j (jr^ I 'J*-^ 
.^^1 (jj)jJL>JI c_t_ujH]l (j-oAj 4j^_UajJI Ji£,I^JLJ1 c_i_uj3 L»^-i3 (j^SLij 




(_gjljjj| Q~r\ <\ -»JI (j_a 3JljJL>- S. 

,2ui^Vi ai ,„ i ,„ n 



i_xjjjjJI (jjiAJb - tal A",^ VI UjI J 4jjIj 3jx.LiI Lagla Lul-i j<uj Lg-iSJj 

WJI 




tJI^- 1 tj' ^LLiIu_ul 1 jl 4li_<i_3_4_i a LtfllJ Lt-L^-a (J-«Lc j^l j-jIuljiJ 
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»UbliSJI 6aI 



J-*^j DNA tijij-iJ! (_>i-«^»J! (jl (jVI 4_iic l^jUjII (jSL!j iLtjJij ^ 
<jjll 2 ii I" -si. I cjLLu^J! *l_Lu Sj^jLjJ! diLgj-LcJI ,j-a 3Jj|_a IjIjlcI <Lu£j2 

.^jjs-^/I Sb^-pJ! Cj1_i£j_U <jjs J-JJ^ Jj^ mi" liilju fufcl i n"j <- Al c I ag]| 
^^JJ J . jjs SjjLjLLa cLuljJ CjLijJjLj DNA (_£jj_cJ! jjia_«_>J! (J-sixjJ 
( _ T ->Jt (j-jLSLI! '"'^ a i a ( _ ;r 3 joSLalu CiLa.JLd.il oJLflij .liW! CjIj_Ju£. 

L^jl^JLl j^JaJI (jiuj Q^lj (j^l cr^J j' *'-5>" U3t^' <J*^ Cr^' 

,j_o c^l t^a (j^. Sjl i r L^la «(2yL3-» J^j ogenes » CjLLlj*. 3 % j lSJ!>^' 
(jl iCjLujJI i>jLa> (jjs 1000 (^Ijj. (_j-Lc Ljj_1SLJI 5_Jls- (_gjir>o L«_Lu 

Ljjjj>. 46 (_,-^. ^jj^J L^jSLIj JL>.!j 1 La-la. (jLcoj^l CjI_L^>. J ■ ajj 

l^j-Ltt (j'^rP^I Ut^ f^^J (^IJI ajiaiil! (^jKJI 3-oj>UI 

Clj^l cjr^Mi 
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<*-pl jgJI Jolgall 



^LiLa ^^-^ T C (jjj^ljL-uJIj G A (j-uLoVI jj-* 3 (jl 

Ij_fl> .i—SljJtbJ! 4-aJLa-"i i a U <((jj;jj-o» *j a ui ^£ 4laj_<iJlj a_LaJilll 

oJ_fl> ,jj-i3ljjJlj (_LoLpJI ^!jLitl<j/Li i(_gj|jjJ! a 1 sc II <j^-a^ ^jLa 

JLaj 4_i| jys> ^LkJLI (j-Lj^La (J-a^*<-! *)\-&>.J CjI a K I j * a t^-^JJ ijl i JlC.! jill 
(^jlbej (_gj uioJI p i hjJI h^Li. (j-a £ Lj^>- l£) -^a^J-tt L£j!5-^' (ji«->J! (jl 
4jI a" i ii Cj! j 3j_uSLI! cjjSLII (jjs i_iL£ i_aJl 4jLjSLJ CjLaiSLJI (jji w flSjj La (ji^. 

LgJsljJs (j^-aJ ^iJrP'^' ii i"i 1 1 ijJUfc i_3jj>.| (jl al aUH ^H^' 
i>J_A (j_o i_2j^>. (_L^J ii_3j^>.| 4_j^Lj (j_o I J * a (_L£ (ja^ju CjI aK 4-Lu& (jr^c 
^l_Li jj ' eaj (jSLaJj . 3j^^J_t1 4jj_U^jlI1 jlcl^JiJI (_£JL>.I 4iiLa-J i_fJj)j->J1 

aJJb JjjjJo (j^. 'j'J a ' ' ' q 31 '"'^ (J~° 3Ja^La-*-JI (j-Gjij-JI ^^j"^ 

2 I i ii I i ii 4_iLS!_a (j-LusI (_>i-a^- J£ j^-Li jL i_Sj^Vl 4_u}li!l cliLaiSLII 
h i >JI (2^p <>.«tl j^,| ^Jill) l_3jj>.^L! c_t-ujJj JjjjJsa (j£. clf^jlj-^ 

tf.il JL>- 1 (j-C: <Ajjj (jf 4J (jj-"/ tijJIj (^H>JI (iH^W A^J^' DNA tiJJ-Ll! 

. (j-uLLcoJI 

200 (jr l\^j>- (j_a ^J—*- 1 ) ^-4pJD-^ Jo~\ ^ya Lila^aJ Lljjj>. I »jj < eaj llilj 
£(_£j->JI J Lt-aL>. LujjJj c_ujlu 4_j_LuaV1 (^paLa^-VI Cj\ JL>.j (j^ 3jL>.j 

(((j^-^- 8 (jJl j I ^ jr l\ ^Liaj Ijla (jLa SjJljILljJ! a \ t il i nil Jjla (.^-^ jl 

,j_o £-jL1j l<jl*r<l » (jr^'j J^^' ijr^ ^ aKtl i>jL& (jj: 3 aK 200 ^ If ^gjljej 

.(_gjijjJ! (_^i^>J! (^yi 2jj i *--"* Sjx.La 600 ^l^*. 

(j^SLHj CjI a K Cjl!i *j a 1 1 tJ3^J (jl c-o-^**t i n \ I JlJ I ^Jt La tj^lj 

LijJij ! jl Jjl , .r.tl I jut (j^. c-ij^j (jl L<-iS-ajj ^(JJaVl (^ic i-^j^i (jjs 

(jjSLli ^pJI SjjLvVl Sj ri i~,M (jl JJ^II ^^JLc LLl ~ . '^".j . ..'a ^LUI JjJljcJLI 
jl idiVLa-ljvl 'LiLjji VI w ta «" V (Sjl>-Ij i eac SjLcLa) jl>.Ij i_ajj>. (jjs 
(j^s (jjSiU (jH^' a uJI (_gl isLoLuJI A ,", 1 1 jj| (jus. (^^3 . . La 5^ dil a K J-Jjl 

jl) <_a^)_>JI i_j_LjjJj I ^ j q j-jJLIj (ji (j^-<u i((j^lj^ i^if (jjjjLcLa) (jjijjs. 

.(16 = 4x4) 3 aK Sj M.r I.". t .1 (_,-I!^>- j-Lu 

i_3jj>.| Sj^ij jjjs (jjSju (-;r lII A ,", II jj| JL>j cLajLcoJI SjLcLaJI (J^ialajJJ 
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AA 


AG 


AC 


AT 


A 




GA 


GG 


GC 


GT 


G 




CA 


CG 


CC 


CT 


C 




TA 


TG 


TC 


TT 


T 


5uK 64 


16 


2uK 4 



(_yXJ! g-La_2_ll 4_j_jL_uJ1 *j a uJI tjLs 4 Lj_Lusi 1 < ^ o a*, vjjj '"'^ C^l^""*"" 1 ^-^^^ 
3j_<Si£, <~i i ii VI La «J V L#j| li^p- liJJjJ ^tJ-iaJ V i ■ La 2^ (jlij^>. (j-a (jjSju 

Ja-S-^ l_j_Lj_ai 1 Lta-»ja. j ui£ cda_o i_LajjJ VI ^_L-saj V 5j a uA\ &JJt> ^jL^ icL) 
i4_t-aL>. Cil <)K i tjd^ u*a-ll 4_j_Lus^/I ( _paLaj>.^1 i-La-sj-1 «LjI tillli cr^-^J 

. VLto-l 2 <iK 64 j±u oVL^o-V! (j^s Ij^j^ Ijjlc (j La »* 

4j^_Ua£. JL£,l ^9 uli^ij jj-* 3 ^ri^H ^l^tHj_ul jjjs JU V 4_ii dJJIi jj_o ^ i eaj 
Ij-LajJ . Lj-y-al 1 i^io^ (jJj_Ju£. (j-a (jjSjb (j-Uj|j_l «Lb (jSLxJ (jr^ 5 * (J^Vl tj^C- 

(^LlajSLII Jtiilt LUajjiJ Jjai (jjSLj ' ill ' i^j^Lij'ij i ntl I JLl*j iSljjJI (^yi 

2j *" ' d>^j •l5j- > *^^ cjLljj^>JI jj-* 3 ^-)L^-« \ 

3-iii.JI 3_l1. (^11 DNA |^jl>-Lll (jia^JI I^U^j ^1 JjLu/ jJI jl oLa^Ldl 
.3l_j_>JI jl^ ( nlj n i-»JLi i Lai aj3> ^1 ijr II ^jy^II 
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6*uljgJI Jolgall 



j^jjlj a o a* ^c-i-uLi j^>«l Ja_u_uj JjjjJa ^J-Jii J* * 4_iSLIj t3j-*IuLua 

a i >JI (^j^>- Sj a utll 3*!jJL ^j-2j (_gj-J! iRNA 

ty£jj-il\ ^uLi^ui «LlL>JI ( _ ;r 3 L^j (j I La bj Cj Laj U U oJUfc (J-2-b j»J-2j j<u iDNA 

a J flJlj >LUJI J-al^. Ij-LtJ i^ljjJI (jlr I gjl ( .1 DNA (_gjjjJI a -i — 1 1 J 
i^jIjj! Jl^J RNA ^jjJJI ^ -i ^tl l£>^ J-^fU .^LpJI 4j1=»J! i m" (^ill 
cj L»-ii«j J^aj RNA (jji i^jij-i »> (J^9 i=LlL>JI ( _ ;r a SjsL^J! Jj» .""ill 

JjUOJ iDNA I ir-i^/l (_£jjjJ! a i >JI CjLl^j. (_JJL>.J (j-a £ Lji^- Q«jU tLuz>\J>. 

I JLA .(_^-aL>. (j-Gj^H £j_Lt-aIL] j-oljl L^jLjJa CjLi_lLjLI1! aJJb 

^ \ i<i^M (_£j)^_(J1 a o a»JI cLlJuj idJj-oljJLl » jcj_oLi ^J)^_lI1 RNA a i jjjs 



3jljju>. SjLcLa J-aoj i jj^jljJ! j*C ( .I M^^La j*C i nil i M'-^j 3JL>JI 
.T (((j-ua-iUlJ! » 2jj liajJI 3ji^.L2JI (J^=-o >U(J-uj/Ij^-JLi)) <_Sjji3 
cGjjJaJI iLflJu j<ilj RNA (_gj|jjJI ^a-^a-JI (jjjSij (jLfl L-uVI I JUk (j^J 

U Jjjj/Ij^jJI (jl VI iDNA tijij-iJI (jiajuJI j^uLu 3JL*. ^ L»I_o-jJl 

. T (jl-SjLiJI (J^a (J^tJJ i A (>ujJ>U ^LiSLa jjIUj SJLaJI oJUk ^ 
JjjjlIIj . ((JISLlII » o i n_t J-Aj iRNA 4jj|jiJI (_paL«j>.^/l (j-o jji-I gjj ijJLukj 
(^Jl cdfljj ^rlusVI (jiaji^JI Jji^ jj* iJaljJI RNA (jia^uJI I j^J w ^j^tl 



RNA 




DNA 
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»UbliSJI 6aI 



3JLI oljj-o-a Q^SLljj .vZjIjjjjj-J! 4JlI DNA 3JLI i4_l1uiVI 
(J^Lsjs.^! CjIjjv^J (jry- 

L^J^ill RNA Jjis. (jl^. sQlL^ij £-uuJ DNA (jli^iVl (^J^tJI (jia^J-JI ^j-Sj 




<J-uil jJll RNA (j.i 1,1 j-p»Vl I jut Ijjjj .J^LcJ! RNA eJj^iJI (jJm^J! 
^L5_HjI_i .CjLLu^j-JI 4jL1 (^jJI 4JL_ujJ! ^>.jJu 4«GJL_uj 'j-^jj 

I ^ -1 >JI ^L^ 3 ' 3jtjLJI j iJxJ ji! RNA SJL^j 

3 j 1 >JI jj_aVl tij-JO !j-SL& (>SLIj t J <j ; a ft<_ T ji j! liLui V .DNA 
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6*uljgJI Jolgall 



i ^.^.jtl jjLsjjjj ^LLajj 3J3.J ( _ ;r 3 4-l>JI 

iJj^^VI Cr^- W cr^" 'Sjj-L^JI JLC:lj2JI (j-a (>J<-a jjLu ^ 3JUI.I DNA 
i^JjJ Vj i4-j_Lj_a^/l (_p3Ljj>.V! CjIjLs^jj 1 ijl ^j^" i ■■" V L#j| 

V (jjJI cj! gKtl tfjut (ji »l t> U 11 (j^utj ' •0 , HS>^ ^ 1 1 ill i .I ( _ ;r a L^ojjjj 

(j-utj JL3 w j a i4j^>L>. 2LL«-&i vZil j DNA i_gjlJ-iJl -1 >JI 4iJ ^ LgJ (^-Lt-a 

.d^h-^l ^Lulj^JI JSL^/jJI (jjj M-^sLa DNA £gjj>. 

.(_psjVl ^t-La ' ■■ w 1 C (j"i j »" (jjJl £ ^ J ^' CjLcjISUI £^jjl J^S-*^ Cr^ ^'^ r ~ 1 
( _ ;r 3 tLajgjm RNA (_gj|jjJ! ^ i --II o'^'.' o' ^JJ tail I La-aj 

dl! j£j ulJI l^^-lli'il^l^'i^^'a C?~_X) .'^ *' -*""*' •** I *aj i J "I «1 I 

Jjj La-a i4_lLjj>1! t_ijLjtlI! LjjjSLJ! Lj^Ai- '"'I * • ■■ * 

CjUjISLI! ' ajliax (j^j ^L«J! ' Ia_ilajel]| ( _ ;r 3 4jjjky>. (JjO^ l -^'-' J * ^^J^ * s *-^' 

.3_pJI 

jJsj 4(^_j^)-jJ! jj-a (— S^Lc 4_j Jo-tJeJ ^ji^Jjl ( _^Ja_4_>J! jj-* 3 L^j-^ ^ > ^ La£ - 
jj>.V! (jiutjJ! (^jUjcj L«_Lu ■ La RNA (-;r ^. CjLj/^j_LiII i>J-A ^jUjcj 
/«_uiLj 2 al jjajj jj^j^j^ nuLj/jj-ii!! OJLA 4l!lai (j-oj .DNA 

(ji-jjj *>f^ 3jI <«j <■" 1 1 nj^ ( _ ;r ll! CjL^/^j-LflJI Jl>.| jJtj ((Tobacco mosaic virus » 
£yz 4_j Ja-pe * RNA j^jjljjl a o 3> jj-* LJ^>^ > ' UL^-^- 1 

( _ ;r l«3j j^yJLuV Jj^si (j-a sbiK (j-Aj 4-«J£ ,jSij j«J i I 892 ^Lc (jis-J 

^j^Lj j«sJ (jy^II «JI ( _^a1j-o^1 Cjl u-uijQ ^* 1 < a ' a J I VI o ***i i uj i((^c-*-u» 

(jlalj-a^l oJ_A (jl Jjlj Laj^ • C" -?^)"^ LSj-i-^ 1 J-^ 3 ' (J-° 

i LjjIiSLlII CjL^- ("ij-4-i Lflse-j '""j" {j^Q-* ^> 1 JL>> 3 i j » i ^* Cjl o j i ua. I nin 
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RNA 




3' ; tall (j-"j}>i-2 



Lg-Loj ijjlslj.o^/Li (jLjij'^! <_uj aj La I j * i ' a '^J j-i^/l 3j)JL*ILo Cj L^/j^-Lii] I j 

jL£LSL!l jL»_<i/l t—iLi^s! i_gj_!t "jj i_dJo Jila iCjLjLjJI l-uj-qj La 
Sjjcji L« <-3^1 (jJ! 1939 ^Lc ^ i^jJI j ^L«JI (Ja-L-.u 

(_£J-JI (J_i_uL^_LJ (_pr>j-« (J^-* CjL)1^_j_>J1 ' t^aj La L^-Laj tjL^- miVI £JLA (j_a 
.^LvjJI <j_a L-SjJ^I Cllj nif dJ^Lk (jJI (_£J)lj (j-oj j-Lo IjJlL->oI w ' a J jk* 

■3>luvi ^ ^mi ,.,,,„- 

3j)LU (jrt-i Jj^jLill JijJI (jlr 3 li 1" -»J. I L$cl ^jLi '"'I • uj^oAJI j-2jj 
d^jLiia jjLjjj i JoLiiill sLx-iJLc ~ j i aj i L&Jij ii <i i oJj^. I j)l (.^-^ '^i* 1 ^ 

l. . j i .i U (jj^j-j-oJI ^-L-a-jj . 3___>JI Lj^LiJI Cjlio Ij! SLpJI l-^jj 
jl (_L»-y (j! Oj?- 5 j-^! j* (j^l (J J - a 2 SjJ, (_LaL«Ji.l cjL>.L>.j (ji oJl>.j 

■ La ui '_' (jjj^j-Lill I JLA • J-^' j'C i ii II CjIj^Ij JlLa lil! j) ( _ r 3 4llLa ijjl£ju 

3 i j ifsj 3-g.j i u i jjLdJI I J-jjj i3_pJI Lj^Lall i na^La jlc JL»JI 

.(_pslj^.^l (j-o LdJj) j_lC (_yJI (Jj^jjlII £_-ojGj L-i-lV! 3Jjj t iij CjLjL^JVI I m i n a 
(jl (jJI ida ^ ^!- :>,, JI "=Lj-L=»»-I 1 tfjjLCjj (jjj j|j_Lii! I ( _ ;r 3 <_ u i nil jj>.jjj 
(jlr 4_l3 J j . * a, 1 1 ..j^ j A 1 1 »^jU", , iu (_gj.II JLo-^II (jLd.1 3_pJI 3_lLJJI 
(jjj^j-inJI ' i aj LaJUx.j . d . ..A 't iU^SLa Sj^t-a ^_Lt-aJ 3_aj^UI 3_jj)^lJI CjI JL>.^II 
(_)_«_>>j (_ T J*3 ' I J I 1 **■ J (jH-^ 3Jl_u/j_II Ij-2j 4_lL>JI tfjuk (jLa i4_l>JI 4_lL>JI 
3_jj^_lJI L^jI JL>.j (j_a (jjjj)j-j_ij 
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&-pl jgJI Jolgall 



cj La- d - tl Ll lj cj La^ 1 * o U LS-tla ^j^S^u «Lj_>J1 _}L_o^.V1 ^ji jnn ^ 1 ^"j^ 

Sljj ( _ ;r i g. j 2j (_gjJ! DNA (_gjij_iJI -1 >JI 1 r 3 1-r i nil (JjL-ujJIj 

mi d>^^~^ J-*-^ 

JL9 ^J)^_lJ1 a >JI 1 JLA uu^j ^3 fit_a_LdiaJ1 CjIj-jjuJ! ^j^* * CjjJL>. ^jl i *1 mi 
-^J l L> ^ ' "> Cr^ j'j-^^" U 1 '" 1 '*.' CJJJLs- 1- < < 1 ."n 

<LJL>JI J of J la «"j liiljjj iCjLxjjj^/l JL>.i ji CjLLujj^JI Jl>.| 

. Lo £LL2 

ULJI 

/3_<-uLi (_3j-ju i4_uj_AVl f^yA «L>.jJ Cr^" ' ^ ^l^i*] <j?"^ ^ J^ 76-3 * 

_}jL?e_a «,^>.)> J '^' a 4_tLa_*J1 &jJb ijr 3 ^ujj «Gene Splicing» «cjLu_>J1 gllaj]al» 

1^ 4-Lai-L-ii ^ t>->^' I JlA Ji-Jb (<U iDNA (jA^-aJI 4-LcoL-u ^ 

^_jj_L_u^M 1 jl^j «.LJjlI1 (j^-^ * L^p^- 1 -^ 6-* er^ l^J^ DNA 

^j-^ » ' Cj1jL>.| i L^jla^- Li 4-jj-tTu- J 1 Jlj-u <Qj_tt ^JLc ^ju Jl^ 

^■U",„r3 i JjL^ J< jiil£aJ1 Jlxjj-lm L^pSLJI tiLJiij iOl_Ljj>J1 ^LL^l 
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>UbliSJI 6aI 



(jl t^l i (jj-Ij^ (jr^ ^^J^ Cr^'j ''Ul i."U E. Coli Lj>jSLi (jjs SjoJj 3-jii- 

(jLa i (__gj^5_Ll 1 Lg-L^-pj. jls Ljj^SLJI ijjla oul^ I ilj 

i JjulII (j-u-i-Li SjjI£iI.I Lj>L>JI ojla ^ 4j*.LuI 

j_u^> i—i^L-u^/l I jut ^jiitixj/l jlsj . cjLUj>JI tfjut ^Loj 1 ^ g-^l ' Ljj-iSLJI 

i£L>-Lij| jO-A.il i ii-v? , ,," V (_£ jJlj ij'C i ntl (^yxisj-a «L>-I_l*j (_£ jJI (jK-JjjjuVI 

lj_& ^jLa-" i n_ij . Q^aj^JI I JLA (jjjSwi (j>£, {Jjy i uXI (jK->JI JU»" i. u i > 1 1 Lxjj 
LaLu ( _ ;r 3 ^vliLajJ V 4_iSLIj ijjjl_L>JI jl J-2-JI (j-o 3j)Lc Q^aj^JI 

I nlL) ^.Usj-LI ^j^* * J)l I n~». t (ji J_SO IjUjJj i^jL^ujVI jjjjLjj^LL) (jrtJ^ I u tVl 

. j^paj-o JSLjuj t^-tJ^ uiJ VI IjLA ■ 5jj V 
i Ljj_uSLJI tllxml ^-1^3-11 (jH-lj i ii )V1 3JL>. ( _ ;r 3 lj_u£ JLsJI L-iJbiejJ 
it jL^uj^| j , ijjj^ij ^jdl t^-tl^ i ii t^U 4_ul_ui_jSLII 4_o*l_Lll Lal-4-> (JjLs-s 

Lgl^je-j (_y-i-II «(jrt-»JI)) 3_JL<jij-!I (jjiAL ccLgjv j^s Lj_iSLJI ajjt dUjj 

w fljisellll (jjjij^JI I Jl^j <_slj_i£.VI j<u JLSj . (jLjuVI ( _ ;r 3 (_£jjjJI DNA a 1 3. 
^ U~.al <_ij|,,iLi jlij j-u-o Jjl liiljo (jLSj i I982 ^Lc 3jLx_LU cIjLjVjJI ^ 
^fl 4_oLaJI j'^" 4j>JLta lillj^ cGjj-LaJI ijJUfc C^aJLa-" i »l JLSj .CjI_Ll>JI 

Lc a^LHI jILj (j^)" 

.^IjjbVI 5JL>. ( _ ;r 3 U ^ \l ^ jjt Li^ 2jj JjJLLaJI S JutJI tfjj-flJ 
i j_«_iJI (jj_aj_A (_^a_2_L]l I J_A 4aj1uI,I cGjjJaJI Oul^ J^J 

SjJlJI (j^s (j i^ I a-i i ni l Q^aj^JI I juk (j^s I i^aaj jjsJJI (JjiaJI JiJaJI *LLa£.l 
J-alji SjJl ^^LkJI ^j^, Ju i uJ (jl^ J-°^' (j^J 'cAi^' U ° * .' ^ ^ ;j ! i all 

^Juj-aj j j i nr j^ai 1 1 i^V i"i (jH i n o % ^1 qjs (jr-il-V" i ii U Q^oj^JI 
JlcI i uj t ii i Ljj_iSLJI (j^aj^JI I jujj J-i-iJ.1 (jH-><JI (J-Sj o' 1 f I • ' fljliSall 

. J^ui^JI (JjLillo ( _ ;r 3 slLljajJ (jj^lj^JI I JLA ^Lljl 3 JlLjj (ji^. Ij-j5^ 

(jj_j_i3j_ijVlj . 2 ajj t^tl tfju^j ((Interferon)) (jjj.iij.ijVI ^bul ^ *LiLlII 

^ LjJljlII jJlLjljj . CjLji^j-LilLi * ll Ltaj ^^y-iJI Li^L>JI ijr 3 fibt_j_Lu£a3 ^j^?e_j ^jrojjj 

(J^lj) ^jLLs^ i nit 4-u-uiXI CjL_o^)-LiII 3_ajLiA ^t^". , ,. \ ^jjijjjSj^LiVI (jt 
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6*uljgJI Jolgall 



^LijjVj ij»jJ! Lj^Li- (j-a^Ljr"i ( n Li L&ilc (J J i a >■ 1 1 (jSL«-l (_yJ-JI (jjjj-LajIbVI 

CjI_Ll>J! JL>. I t_jL_i£. (j£. JJ-u (j^alj-aVl (j-a lj_u£ (jL> i(jVI vl ak: Jijjjijj 
,j-C. J-Hj jJa j! i4j1>JI 3lj-L] 3j>aj>.jAI DNA ^jjjjt ^j^i >JI 
g-J Ulj II 42jjJa j-Loj JL3j . 4-uljj ujLjjj/V CjI_Ll>J! JL>.| ( _ ;r 3 La (Jli- -5_^>-J 
j . Sj (jjj . Lg-La (^alseHllj (jlslj_a^M tfJUk JlLa ^!>Lc ( _ ;r 3 ^1 j eu ■ ■■ a CjI_Ll>JI 
Jt-j-flJ JL3 (J-J ijjlslj-a^/l ^^-C w I c I j 3. 1 >■ I JLt£. cLSjjJaJ! oJLA ^1 Jlir" i ul 

3K uta Ja. ^yk: tillju j^Lujj ^1 _a-pJI j La 3Liltl ^Lu^l S^Ljj ^ >4 j 5j , „ a 

(j1-jjlj_jj| \j-tb ^ JLa-" i n_ij iCjI_Ll>JI g-J LalSI «LSjjJoj «(jlJj(j_i» jojjiLi <— Sjjjtl! 
(j£La-i liUj-jj i4_j_>J! CjI—ljLSLII ^\ i I 4-uj^jjJI CjLLujijjJI «l_b ( _ ;r a 

^jjJJI ^ -i >JI 3 1 1 ii 1 1 ii ^yll L^iajj ioLjLuJ! ^ l5jj^" DNA 
Lxjs i La^j Lcjj J ■ a 1 3jljjl>. oV^L^ ^Lljlj £j-JI £p < "*»«-> 'l£j-»»I <^->LjLu 

<j-u^t><j aj dll j£ . (^LkJ! vl . alaVI ,j-Uju>o OjjI (j 'J ' " 

^ J a 3^L_jj w I C JLg.1 i ul JL3 (jH-II lLLIj *Li^L>. L^jjLjj jl CjI_uj>JI aJU 
Jj 5cSj I ^1 jLjjr " t ill (j^Laj j J, I ' C J iSjjJI j_uiie3 JjLlII J^tSLII 

^yLc Ijjii^ -lei i hi t ii Lxjs (jl-^l jJI CjVI i ajlse "J CjIjI j i nil I Jj^j 

.4jLf£L*iu_aj jJjijUjJI 1 il^i i ul ga 
^ j S"i i ii a (jSLaJ.1 (jjs 4jf i_£>t^ iJL»4I I j-4 ^ j*s JJJ^. 

^ m_t^jj|j SjjLJI (jjLuil (j^s^iir" t ill «^tVi , ,," LjjIlSLJI (j-a ^l^jl ^Liil 

I j~l , , ^'-y n j^jj^Sj ( _ ;r Lc 3j J.2JI L^J cjLjLlIII (j-a ^IjjI ^Lnjlj isiLi^, (jjj ^D-^' 

LiJI 

4j! tjjj ^yiJI jLSl^Vl dJJj ^ jl^Ij LojLk. 2u^L^ iSjLbJl L^tjLu 
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jj^a ijr cL?e_Ll! ^JjLj-oJ! CjLj^Hjt_a ^j^* ) (J-d-b tiJ-I^J '< IjJua J^>*I Cr^i 

jLil! j! (jijtjj,! ilit I J .(—ijjII j-lC. (jjliJ! jt-itl £litj (jJI t-JjJ-ll jLitl 

.^Utltl <j-i>- 3jUr «L^lil jij^txj JL>JI Jj^' j^i" 5j j-^ 1. 1 1 1 "i^l (jjlit! 

( _ ;r 3 JL>- jj (_g jJI i(_gj|jjJI RNA a 1 3. (jl SjjLajJI JL^J I jjjLs (j-a ^"i u i nl jJsj 

jjlj njljJLIj 3j_j_>JLj ^ S-LLLl I a ,", 1 1 Jjjj^j (_gjJ! ijj^/l jLitl 

La (_L3-b ^<u i4l2JI ^«JL«j (jl «^jt^", , ,, i tiitjuj 'J^j^ - S >^ J ?- OJ- 5 J-^^ (J-° 

4-j-JLiJI 5j Laj i ail 4 tj i njJI ^jJt aJJt '(lhl>**^^ ^ Jj^* ' 

. ClLa^ I * 3j-j_>JI jj_a tfJUj-l t^J-tt jJuLtLl J * 2 se * jl J_*_l ^ ill i tl (j_a 
dit j£ ' ill * 1 1 La "*» (_g jlj^l i_uL>JI I jut JUx. t-ijLjtltl jbt 5j J La a. j i -»"■ S3 
JlS ( _ 3 jJI i j i a 2 1 1 j-lC. sLtaj-Vl ,jx. jjJj (_£ jj! jjfcj i Lg-La (^jljl^UI t_uL>JI 
w tiaJui3 fiCLajLxa ^jSLa-l V jjjj J)j-L(iJ I jj_a £^aJ jl 4jjLl£3 LjjUSL) (jj^S^j ^Jl ^-ij^ 
aj-j-2JI ga * 1 ^o-a^M (j_a j-J-!^ IjUjJj i4j_a^Li ill itl (j_u_L>Jt 

jLijHj_oVI (jSLa-l (j-o_u LoX 1 J Ji£,1 ^_2J1 (^JaJLJ l f ^JJ iCJ^t-JI i> JLA (^jix. 

5a J i ii -v «L«J p I » "n jl Lis. jLvaJ^I tali ■ Jjt i(J»l i uli I jl jVI LJj 
i_xX.Llil (j^a IjUJLs. LjLj 'LlLc ~ " flj j»l J-il!Li jol«JI LiJJIi 4_lLc i .i j_L*J 

5;"il ij« , ^.tlj 



ISO 



I J_uj . £3-^! > (j-* J-^^J lJtP* tl^ -1 * a i ' : ^H >1 -^ 
iJ!^.Vl <_<lc I SjoJj iJitj (2>5LSLI1 SLp- 

■ ..^ >VI ^3 <U-Laa»X I sLUaj^-J! 4-lL>. IjljUs ij-uuj 

( _ ;r a J^ISLII (_^>JI d>j^-!l oj^-y cr' 3 " < ~ ''j- ^ *— ■ ''j- 3 

j_<j/l_Lj (jjjj-Li (j-C iiJ-J i4_«JLi 3Jaj_i al m_2 iVI 
i Ltj^ j (3j i ,i ^pll iLajjJaJLi DNA <*JjjII1 (j^Li^.Vl 
sLa- i ii iVl I a b 3e a jjjjlitj j-aVI (^-3 jalj (_^>- 

. JUJL>J! (^jISLII Lg-Lo jjjSilj (__All si ^*£.¥lj 
Li^L_>J1 jj-* |> (jl * LJLa* c-i^-tJIj-uj l_4-aj 

3_iL»c ( __ r a j <i" i n" (_jjl>.V! £ Lj->JI Lj^U»J! (_>^jlj (jl 

~| , ,, ^ iVI jj^_L>J! Lj^Li- ^jjJs^j (Jjl-^JI 

. *I_LjJ! (_J_al£^La (jjlSL!! ~ j l aj LaJ_t£. i 'VI 
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£\ jj^/l o j_A Jo I mi') i_ujJlII <_3^LiJI dil j) JjLa jj-jj i^Ij i. i j i ii <_dl_ufc 
J-oLxJI liilj (j£, <±jJeoi! »l nUtl (jisj-ajLjl I jut £3J) JL3j . Lj^LiJI (j-o 

t_jjL*l!! «lj-»-Li Ij-oLaj ijjLdII ■ ..sAI t Lj}L>JI mJJo-I 15 jJI 

. 4jj! 3j-=»<-!I 

OJUb i.'i-r i^jl JlSj 

Cjj^jj jjLul! al 1 ..ViVl ^Ir LgjjJLS 4-) I uijj S_pJI Lj^LiJI £J-«^>- (jl 

1 j_a cjLljI (j-SLol jlsj . L$j ^ I 4jjjJ! ( _ ;r a 4_uj/LlU i_Sj^_LaJI (_>o-*j L#J 

ijr IlJ1j icLiJLJ! «LuLt_Ll1 Lt^L>JI ^j^* ) Jj^o jo_) LaJU£. 4_lLi£. ' ga * j^paj-ill 
ia| , ,, ^ iVI sLljIjj 4_j_alj A ,", 1 Lj^ii. i(j-oj JLLo al ui.2 iVI (j£, O-d ^j" 

(jl 1 Lfljl 1 ui L^-lII JLj£. I (_ylll Lj^L>JI £JUb 0^*-i o' ' (_A^-^il ^(jr^'j 
(j-a (J-ol^ CjLu (^1 3j)j_ia 4jJL>. (j-a L^JLj^>>j (jSLol JlS iiiil j) (Jj-2-i (jl l_Ll jL>- 

ajjt i.~i~f ")l jlsj 

Lca-L^a sej Li^L>JI (J^l 4_u-£U>JLI 4_Uaj^_JI dul^ L-4-ij (Jj ' 4 ulh>*X\ 4 L*aj^-Jl 
L^jI j-i ( _ ;r 3 (Jajo 4-o~ *LlLs- (J£ (jl *LlLoX. fljij i aj OJuM L»£ i ( _ ;r r»JI (jjISLII 
(j^_L>JI 4_lL>. 3l^j L^L3_>o (jyJtil 4_jJL-£3^l 4-ulj^JI '"«! a i^aJlj Cj Ln- JLC J 1 (j-oAj 

c^r>o jl al i !l3 iVI (jyl^. L^J Sjjuj V Lj^Ls- (j-a (jjSCu ijj^>JI cjLu 

J i akl (jl ^ i 1 4 ii I" -W-a «Lul jui. JoLj/jl t_!jL*jJI ijjut j»Jlie2u-u!j 

(jrtJL>. (j^JJtJ (^jJI J-14JI j^>- (jrtJ j-A JoLj/jVl i>jut 

OJLA (jj_J (jl ijJ-jLa J *\ i"i J j n i II (^1 jj_>JI ■ La 1 uj II IjLA J^-^ 

J^Ls. 3j_a (j1_lLa_l 1 ^ c I 1 *-""' Ji^ iSj)Lc jjsJj V (_ylll jjlj-«iJI jl CjLcLLaill 
Ji^ J-L^JI (jrd (jl 'SjJ^AJI 4_ijjtlll tfjut (J^J ' La 5^ l-ajJ >jjj 

(_3jj_LaJI Oaj «LajLjj cU^Lj/ ijlul^ «b-aL>. 4^^-ulSLLa Lj^Lr»JI aJJt ( _ ;r 3 (3^1 

2 jl of ^LiiLo jjt j * jtl j^>. jjrtJ (jl 4laj Jj^ '^Vj .cjLlIILi 2 La-taJ I 4jj)L«JI 

( _ ;r 3 _W Lj^VL=»JI (jja £jj (_g| (jlj icLLaLi Lj^Ls- 4_1^Lj/ Ij!>L>- (j-a J^^tlll 
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Olnh'in 



J L^JI j^>- (j^-I ^t-Liaj pis idJJjl^ <j-"t^ J-°^' l)' , -*-*^ I ^S" 1 ^ ' 

dJI_c_A (j! dJJjl£ £_Uajl Jj i j_«JJI (jJJ (jjiLUajJ! iTjljjJ Lj}li- j^jJ >L1o 

jjjJJ! 4_lLac i_aL2jl , uKc jjI L^J 4_uLjJI cjL^j^L>JI LcIjjI 

(j-jLSLI! (jl (_d_Jj ( _ ;r jj> ; jj J^aJI Lj^Li. =Li^5^L>. JlLa i4ial^ Sjj i aJ 

jl i^UI J-Sj-J jl *l J-iJ! Sj_3j ajLaJtl! <_2j|jial! ■ La g. i a 3eJ V (_y><-II 

JajiiiU j-J^U Sj^yjl/ (J^3 ^LtaieJ sLcSJj i4jjj/LlU 3jlj_r»JI jl g j i a 1 1 

pljjl j j Laj iCjLjLjJ! (_>^a-»j LiLo-l cjjl>«j (jjJI SjLiJI 

Li>.Lio LcLfljj! (Jix-l L#j| (j-^ J-*' _jlaJI C Ij i m'^j ■ (JK SjJUlLa 
i— iL aj (^yl)! «lj^>-^! f_y3 L^LiJI pi i iJul (jlr (^ylll 3Ja-uilX I jljll j-J^jJ 
H_gljJ! <La- is> 1 r Jjij J-Alj ui II •< ijJLi&j . pljj^/l tfj^J 

Ja ^5tla J'C i"m CjJLcLj/ ipljjV! JL& (jjs Oj>.j^cj-<j/! CjL^5^L>J! tu ■'*» 

( _ ;r ^ (j^Lol JL3J . Lj^LiJI pi , 4-La-uilU (Jjs! ^J(JI (_)^a-»J (^r^ lSJ-^*'- 1 

(jja (jjSju ^Lal^ LjLij La «" I Sjj_flll 4_uLjjJI Lj^LiJI Jjj^o t_!jL*jJI 

. (j^><-II 'l^*- (jr* Lj^-><-!I i> J-A 'JJ'-VJ J^*J J"^?" 

i I j »« (jl^ I i j a ( -5 -><-!l (jJ^>-!' (jr 3 c ^-^* l)^ ^ 1 J * " (Jj * I . 4 j q itVl (jjs 

4_u1j^J1 '"'I a ' ail (J_<j^t-) ^jJI iDNA ^J)^_lJ1 a o >JI jj-oAj L^J La^_*_o^_aj)j^ 
4_lL>JI U 1 "' . 'JT** J-° ' J-^J'tjr 1 ^' J- ^'^ . «Ljj-ai«il ^ ' ajj ; 1 1 Jl>. (jt^' 
SjJjiJ.! cljlaLLaJ! o JLAj^pljiel^uLi L^J a i uJ V c-jL^/Vl (j-a i. j i u] tMjjUJI 

. I Jjtl 3J£jll 2 AjUjtl > La <3^-y 'DNA (_gj|jiJI -1 aJI 

J q <"i 1 n" V idlLajUUj dlLgj-LtTjl l j\j'^\-a L^jljiv! p-C.J J 1 4_lL>. 



4jt-uJa ^ 

(_^jJI JuLjJI (jrJ (J-lL*_uj . CjLjJI (^yi ^jjjj/JJuV! j<s-<-uLl i_3jju j_^aL>. 

(J-Lo ojla J ' - > ' a ij^iLdI! ulSjjvU Lj^>1_>J! j-^-s 1 
cjLijjsj^J! » j<u-u! I g-Ac jila lj « Ljjjj (_Jj_La ^^LS » j I «i 'I Jj i ul jjjju! (jio » 

.((4_uLl11I 




CH2 - COOH 



O 
ii 

C6H5NH - C - NH - C6H5 



Jjjil Ljjji L«H^ 



till jJj i Lt^JliLolj tj\j£jX\ (jj jut (jHJ t_u^j_U! 4jLJuj tiJLufc jl>. 

3-j-LaJI J^i-lj) CjLxjj_>JI aJJt L^j J-ojij cGjjJaJI ^1 Jj^sjIlI! i_.ut.LaJ 

^ jjbul! ■ ..sWI 5_pJI 5j1>JI £_*jG cjL^jJ.! ajjt (jl -ij^JI 
(jlr Jjulj Jjt (j^l <-3>*J ^ till jdi . I jUI ,~..\ <"i i „| CjLUjJI 
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Olnh'in 



(_£J_JI «i <l j" j i ill a i a* ijr j_u£^_Li£jj^i^ ijy jl_u - 4 :2» o J^-* 4_u_uIjlj_u 

Oj I ' a II t—ll iSiC VI 3 jLjl ( _ ;r 3 Ij-u^ ^> JLa-"i i iilj « J - 4 :2» j«u-uLj I i aJ? i—Sjjj 

li. .ILpJI ^ULkll (jrpj>xll (3^=3 

<j-Uj(_)_iJI j<U-uLl 3jLc (_SjJLJ (_£ jjlj lj»JL^JI Jjljtlll CjLlLsJlI (_p3JJUJ V (_£ j-JI 

•C^* 1 ^' (L>515[1I (J^-J-* « I— u ^ JLa-" 1 njij jj^jIiJI 

ioLjJI ^ Sj^sLs. 5_cSLai ^ VI al 1 alj^ 1 j|jj,| ^jut j^j-jj 

£3Ji3 (_^jJI (j5-*J ij»j-J-<-uJJijVI joj-uLi i_a^jjtllj (j1_L>JLi 1 ^;^l I g J 1 11 ill 

.jjLdII aI ■ o^jVI ^1 jji_L>JI Lj^Ls-j ^ j ' a >■ 1 1 2 ' ajj j 1 I 

i£-_iLnU al 1 nS iVI 4_JujJ 4-uLuuSLII 4jtU jitUI I * 1 j' a ^Jlc jjji ^^.jJLij 

t^><i\ (jjISLII (Ji-I-S j-a-tJI i"'l -1 la I a L^j (J-oju (jjJI 4-^LuI£LlI,Li LlI^jj-o ^ 
( _ ;r 3 L^jlg Jj 1 a — 1 1 ^<u (_ylll 4_lIj^/I jjLlill (jl tjj ' »l nUtl (jjs Ij-JJ^ (j^ 
.^-uljoaJI 4SLLmU S juuIIj <3 nU"ilt kLl^I ^4-uLiJI Lj}G»JI JLa-a 

OJUt i."m n 1 iij i4-uI_j-l>JI Lj^>L>JI ijXg- 1— !jL*jJI (>a*j ^LilS Ojj^>>! JISj 
4-xLa. (j_o J-oL^ l>jI^ (JiJ^ 3-JjL*-o «Cloning» « j_<j/l_LiJL>» t_jjLjtlII 
( _ ;r lJI t_jjL*jJI cjjiiejl jlsj . jLjjtil ^ 1 11 i->JI j3l£ji!l (jjjJa j^c 3jl>.Ij 

C^jj^>.| (_5-l-II L^-J^LjiLo I a u sc a Ijl ma 4-ul^pJI Lj^LiJI OJp.1 

t_jjLsi^JI (-■ <i 1 .."I Sjjl^jjJ! L>L>JI ^yia i4jjLuJI Lj>L>JI (^i^ 

jut_s I j , ..A 1 d 1 aJj j 1 1 5-:!-^- j»l JlseILuiI j-^^I w i ajSI ' .^JlILJI I j"'J* ■ aJ 
Lj^L>. (j_a «LiL>. I liLH*" ' L ^-Ij ti - JL r 1 '"-I * "I (jH-II L^l _a-i £>J 

.4iejj/Lij jlj-ll J 1 117JI 
t _J_ol ^_jlJI ^_j_a^>> (jj-I^, (_£^j_r»o L^jt 4_Uaj^_JI ^^i^* ^1 J^**i 1 "I ijr 5 (. 1 1 1 nllj 
L^J Cj-Cjj cH-" SjLjJLjsJI SIjJJI jl L«£ ial ■ n2jVI (jJI SljJjl j^jj SLaJ^UI 
^j^a JJulII ' a_Laj jj-a Vj-i Cj l_a^aj-u^-aj)j^Ll I jj-a J-al^ ^J^. Cr^- iS^-^- 3 
I jl_3 . I j~ lljj (^yjJIj ^ Laj^jJI 'Liiitj ^Li^sl 3ji^>.jJLl CjLajjj/jjs^SLII 

SljJjl <LLa (_gjj| (jjLSJI 4 j i*iM >Lsl^ Lol^ (jJajWa iSoLiJI tfjut OjIJ 

cljjL>.L3 i^jLicaJI jj^/Lij ^ 1952 ^ Lc t_j^LuVl IlLA aJL=duil J^j .SJljJjJI 
4_lL>. 3l \-$Jl£ C^.jjJ t^l * mi^M d la 1 ul ^oj L^jl Cjj-aJ 1 ^ J d 1 a 1 1 4_tiaj^aJ 



J5 



^jjJI gjj (ji^. LuLji I j-cjju t_ijL*nJ! i> jla ^L>o o' ' 1 «>,ft "J^J 

^li Vlj i«LUajojJ1 d ^L_o2jV 4_lL-£5^1 «L£,j-*_oJ! £_a cU_i_ol_LLa 3jUJ_>JI 
4la£ 

q « j 4_i_U3j_a (<sJ jjLlill (jSLIj 1 1975 ^Lc i_cjIj^M Lj^L>. 

iLUaja-J! jj| Jlj ^La CjLujGJ! Lai *LU LgjLiiajaj jjjJjj 

oJlj* 3 jLcl joj 1 L#j! j_Li _H>- 1 <lH^ J "i a- £ LlL4- (j-a 3 JUJL>- Si (Jl J j" 1 ulj 

^^/l ^.j.uLj (_3j-JLJ ^J-J>.i ^ai ^>«J (jj-^i 4_J_Li-£3^1 ^>«J 1:1 L ^ a £3- L ^ 

(jAj-jJI Lalj_^3 ijjjiLL)! (j_a Mj^?-^' * JlA J-^J ' alla-l J^j 

j-jil^ i ( _^ul_AJLj^U 3j-jILa jj>.^/1 ^j^* Jl LaIjjj i4_d_iJE_aj cLi_j_Aj 

JuLc «Lt-aL>. 1 i^i ^.La I T^^j ifiLaLj-tlaJ! uj a\ ^yC L>.jL>. l^ij mi jjjjLlI! £yz 

La JJLi- CAjJ^. tjl\ 1 j'a i3_JL>J! 4_Lo Cjji.! (_gjJI (^jLCII LaLaj 

^yll! ,_p=lj_aVl j 3Lu>JI 4ijJaj ^rh^' <-fl^3».t ti-Li V dil j£ . L>a3.j ^ 

cjLLjLSLI! o jj^j cjLs^Ls. cjjjl>. I > i < » q^'n" i u j^LJ! (jjLCI! LjIjLSj 
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Olnh'in 



SSjJJL>J! 4j- mill ^fl Ltjljj! c-iJcj (jr^JI * L - l T!- : ? , ^' CiLa^aJI jj i ■■ (_g jJ! (j-ai 
!jL^_i ^jl i >mV1 £c_j_uL_lj (ja SLj i n <J-Aj iSj-a^>.VI Joj_uVI jjljUJI jj-* J tiajal 

S^L»_a^>. 4-ul i n tVlj (j;^ mm 1 1 n i~»JI ^JLt-£5 4jr ^ ij^)^*-*' l)! " 1 " *^ 

I J_& Qj I a « j (jJ j-II »l aUtl (j-AJ-J <_2aiaj CiVjl i ."ill ( _ ;r & 

p gjlc (j taili Lajjj yj> cU^LJu CjLjL>.J LgJ J->>J joJ (jr^'j (J^?*^^ 
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(j-o (jLa iSjLsJj *L<JL>. (j-o (jj-^' oSlxIl (jj^ 

Q-a j 1^ cLc^_*u?E_a ^j-a C?"^^ L>^^^ 

(jlj (jj 1 11 Sllj Lj^>L>J! aJJt (Jl 1 1 La A \i 1 nj 
^Ltaj dJLlA ^Jj^ -V iS^JljJ.! LfliSLtaJ 

jj-a 4_uLui_i£Ll! _}1 <J-d-u 1 11 1 Li_uj3 i-dl_LA 



I 39 



»UbliSJI 6aI 



. Cj Lq-l LC J lj j^q Ij ^ 1 I »\"->- * (J_a_>u ijr Aj ^J-JI ijr 3 L^al Lajj 
^jjj ^_u£Li ' ^ - * ^Jt, (Jj i LjJ LLa LaLliu Cj Lj j_aj»$J l_] (J-a_*J 1 ^ LIa_i Jju 
(jV liJJjj ' J J .' ^ JUs. j_)_«_flJ! LaJ j»LIo-i Vji j^a ii-Jj-lkJIj (_^ajLSiJI 
(_y!L>. (Jj^sc^o ( _ T i (JJLtaJj (j! Jb V i jjJLlI (_£JL>.I tfjj-flJ i_$j-JI Ui^J-^' 

^jJI Lgj t_gj i ii j ^yjJI i ntl (jLa lillj) (jlr j i«Lal jL&i ^1 J ■ -»_■ jl fcilaj ■ 
i/c-*-u_>J! 4 _ r 5 (j^aj»^JI L$J (J-a_*_l (jy^-Il cLcj-*_uU 3j)Ji^s_a j-jjjlj p i ii -»JI ijr 3 

.^1 ^LCJI jl^x J>U 
SJLj/jJ! llLIj jl njjjsj^JI llL! j (jLa nj-GjjJI (^.aj njl i iuVI <_yfl ^ i ..->JI «Ltj| 

(j_o SjJLa tLiiaJLiI Jljlj VI L^ajafc ^1 J i aj (jj (j^ajjjjl dUj LgjU sej j_ jr jJ1 
(j_a I J ^ 9 jj-^- 1 L7~^ d k-»-lt1 j_La (jl jj j "■■r (j_a * IJ-dJ La ^\ < (j_ajJI 

(j! jj j uuja iCjUjjsj^JLi (_L«-«J! ^Lti-i ' o' Vj • JJj^I 

j-IaL?e_a LgJLc ^— u3 CjI JL>.| I CjJ_>o (jt (j£La_i ^iLjjla «Lj_Laj ^>-^ J y*~* 

^LLaj .^1 (j^LCJ! ! j^J SLlcoUL 

(jjjsj^J! (jl ( _ ;r lltA ; l itfLjoVI jJLajs j_lC 3jLc (jjSLj al t^'tl I JLA (jLa iCjLl^aj^JI 
■ LLu^. LiL^ ju^iji (jjj OjLjj J-a (j I U ij i^jJI (^ SjjUl ,j^ ijjljjjj Jju 
. j_^L4J (jjJ j»jJI L^jJI (J ii-ij (jt^I i n-^JI «ljj>.| J-J-«J>- (.j-Lc 4jJLj/j jj Jj 

I (j- t - ^i IaJI (>aj .,j£i ^ 

.«U JJJ-a V Lalj^ul JJJJtJ i4j <_ M-r"! i n" ,jJ ^ylJI (^ji-Vl 

^_a £i_La_j_J1 (JiLa i» jj_j_jlJI (_^ajl_illll i>J-A (Jii^-l V tj-a^/1 4_^_l^>. (j^aj 

( _ 3 jJI SJLj/jJI (jjSj LaJ_i£. (j^aj^jU lj j j£ IjljUtl i4jj>-jjJI jl i4^j->JI 

4_j_La_JLJ ' ajj ' p ' a j 11 1 4_oJjLLa i j_a_LlLj 4lsL>. (jj_aj-^JI I JLA L^L»JeJ 
i^j_a_«JI ^ a ' a L^J CjI j I n » II ojut ^jn>'l i n-»JI jjS (^LuijSLII (jljjVI 



MO 



?ulmcUI J 113 JjUujJI JnTi'i <-suS 



dili ,3^: jlij (jla i4^jj>JI 4lJaj L#ji till j£ L^uJtJ V 4jf L»£ i*U>.jilt j»JlC 
fillj-JI d>J^"^ (3 1 »**n l_«JU£. 1j-u£ L_£lJlIjtJtJ 

' "-' o-t i^LijJ! ^Ir S_pJ! cjLoISLII Sjjls (jl dJLi 

^* 1 4_JLLajj (_£J-J1 4_o*jL>J1 Cj 1 ^jj 1 1 4jljj-*_oJ1 4-jL^-"l t u 1 1 JjjJijso *^t^"; ■ * 

Lj^- ijr Aj *(J^ J '"'^ (1>^ cJ^5 ijr^ c^J^* J^J^ 3 VI 1 ■■ * 

SjLai^VI ojut £LiK3 JL3j ij»jJ! jLu (jj^sj^JI JLaliV 3-a)}UI 3jII-Ljj^i 

(J^LfljJI C?"^^ 3jJlS_o S^LjjJ 4j1 ((jun Lo (j-a jjj-u-uj 

(j_a ' w u^ajtJI jl_$j>J1 ^_*_ol_i 3jLc a Lta sell 1 1 jl_^_>J1 1 JJt 

1 jl^j>J! I J^J J-p-*^ lS 1 -^' ' 1— ^>*-5 '(jLuuV! ( _ ;r 3 Li£ t4 j 1 hj'ij 3jL>.j 



Ml 



.dJaLLaJI frA X m>< IjjLS VI LiUj ^ i'Wfun" 

p 1 11 -»J1— 1 ^ La J >■ U d *m ill jj-* 3 ^J^' ^^-^J^**"^ ^— 'LhJ-^ yj^ 1 5j 1 u\ 
( _^Jaju 4jr b ^ * .*i-»"t1 4_jJl_c cL>.j_i C^-^J ' d uaj^a sell ^ Li^L>. d La 1 ul 
^JlLa 4 L#j3j-*_i jjr-tll (j-u_>JI »1 L-«l-A Uj^>« LjJLu L^j^ (j^£jjj i^jLo^VI 

CjIj-jJ h I t Lj^LiJI 0j_fl> (Jl ■ 1 jJLcj . L&j_lCJ (jjVlj (j1_«Jlj i_i_iVI 
ijy j_u_ujJI j^jJLl ijr II c_ukJU 4_j_u-£a£, ' lil ' ea 1 * (JL^ujLi (JL>JI ijr 3 ^ t4_o*jl_>JI 
CjIjLJuI (JLj/jLi JLr»JI ( _ ;r 3 jj>.VI jjt j» jJL (_g jJI i j-tl J-^J 1 (j J ' -*■ * 1 1 jL^5tiI 
412j^iaj J£ idjIjLi/VI jlgj Ij3^ '■. 'JT""""' Cr^' -i J-«JI jl O^LUajJI (^Jl (_£>i-l 

.d-^sLiJI 

( j£. 3j-tI/Lj_a ^t_LLi 1 ajj 3j^^J_U (j-u_>JI Li^L>. (j I ■ La a> ^ ) (j i Lb j JL»_) J 
Lj^LiJI a j_fls <j1_> j_Jul_j_a JLi^ajl dJLuk Jl>. jj V 4jI VI >■ -ll 1 -"~ VI (JJjJa 
cLuj^ulII I j"l , wt 1. ij-r" 1 n" (jl (_pajILflj c?"^' ^ nl'^JLl JjJLlI jl O^l itajtll (j-tJJ 

U 4 J UlJ j«U-Ul>JL> Jl^>.jll J I r~l< I I jLgjJI (jl I jjt (j-UtJJ . Lg-i-O Sjljl jJI 

ir^j" miU (ji_i j_<i/Lus JL^jjI i-i!LLA (j .nig iCjLjj^jJlII (_gl tSyCl , M tl cjVL^jjVI 

(jjjj-La (j-C SjLc jojj I -1 g LJJ (Jl 1 ajVI (j^-Ij lC ^l iiJLstlllj CjJLstiU (j-tj jl 

j^a ijl j ". LuJ I jjOj jir-ul l jl-^JI I jjt ^ jJ.1 ^>2jj 1( j;3^jJ.I jL^jJI 
(^Jl L^Lojj i^jJI jjtj ij^j-jLiJI jjJILi (jjLuo-VI i3J.LSHI w 2 1*_» ^gjJI 
2 jjlUl I SjJlII jl 3li^ntl 3JUJI ojut jjtj i<u!l iijLalI.1 

(jljj (jji^J! Lt^Li. (jlj j_<I/Lus (Jl i aj| Jj^J-J '- u-uJI (jl^ l-^jj 

i_aLJVI (j^ 4JjL* jl Jl£.l Jya-J (j^- Ju i .h ( .i (jl^^xia^II \~JJti (jl jjk ,%..tl 

dill mi" (jl dilj (j£. jIL J^3j .3 ni^»tl 
i_i_Llie_a jJjj/LuJI j»J-C (^Jl g- 1 lajj I Jl^ dJJjl^ .oL>ol J£ (^ 

JJLkjj (jr^'j i(_>ii *>ill j^lj-o (j-o 5j >LuaJI j_oljVlj CjLajUUj (j 'ij i nL>.VI 

i.i i in") ^LUajVI JiLa (jl dJLi Vj .3ju>.IjJI 3_;_iLiJI ^ djLUI ^Luj 

.^>JI Ijuj^i, l^LujI 

CjLilj_Lj>JI (JiLo ii La S a 3_j^|jJI CjLoISLII (_,lr SjLcLill tfjLfli (_gj i n" Vj 
(jje_L3 i,jj<l_L>.Vl ,j_a Lflij-LC. (jlr di! j£ j j La S I J IS[ Ij i(jl i ujVI i LlLlII 

dJI_La> (jL^ i3_h»^' cjLuI^II (j-a S_pl j_JI ^LckVI 3JU. ^ «u! 
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?ulmcUI JU3 JjUujJI JnTi'i <-suS 



( j_a 4_u_t-£ULl1 . ^ ■ *tl £_juc^ ^jL-ujI ^ya 4_Lu*_a 4_a£L>. iJJLlA ^jt i *1 mi 
cLlLulj "jLc ^ jJL j_U (jV dJJij i j-U J-^J jLgj>J! f_yi\ (jjt>JI j^!j_a 

3jl_C '■. ' J 7" " ' "J 2 J-*5 *4jls^ '"'I tj CjLH a"i i ii a i ' . 

,]2La ^^jJI j k '" ,}_) «L"_jjJaj cLjJj . (jr^^ Laj LtX I £-La_>J 

^jJ! l 1 1 uLUl j!j-SJ! jLlo^Lj ^c_L! ^ ^JL ^jt juuj . 4_LcLaj>. 4_"jjJa_i cjLqjWU 

<Lu-LtajtH i " » 1 * >» . ' 1 1 J^jj tdlLa^Utl jjo j-u^ O"** (^r^ *LjL>.V1 j 1 

JjJLlI jf i-'N La » tt ^Jl 2_«-5}Lt! j_al jVl J-^ i (j-LtAJ jl i^LajMJI 
A j Ktl Laj Unit I S ■ Lag i4_l».jL=»J! CjljjJ^iil ^L«J! tfLjo^U LiJa Ltj_LCj 
L. n**-" ' 'ij (jl i j-L! jLg->J! g-jja-i ' "_' VI ^jJ-ixtaJI (j-aj . 4jJ! "jjl jJI 

(j_o jjJa >j^I I r J ! jl VI t 3 a j 1 i ,i 3_>Lai^ut (^jLiJI jjJI! (jJI 

. La Lais 4_4-lL_u 

<j1_«JL3 i<jULA JJJ-o Jl i iiV l^>. IjljLcl CjJLcI JL3 I -1 J * a JSLa t(jl i iuVI 

Jlxji^J! Jilx-l . 'I La^lVl ^1 ij_aVl Jjl ( _ ;r 3 I i i^jHal (jl Lil j i ii Jiilj 
^^HJI cLajjJaJI (jjiAJb ill. ^><- Vl .-<! Laxlll J 2j 2 lil^Luil Jia 

(jjl_2j Llcj 1 Jlj 1 nil I jut (jic SjUj-^Uj SdJ^Lj/Vl ^ JjLj/jJI Ljj JZLD 

.Mia 

c-ijjiaill i-3j-Ia (j-tj- 1 n* JLlC :4_l!l1II jt^tl CjJljo ^j^/I 3JL>JI ^ 

. 43j1jj>. ^^J-i ^ljjjJ t j^ r ' " ? ' t-ixa^H (_3jJa ^jLb t^J*"i 1I1 a * iLij J^ju i^LX3tX\ 

^j-a LtJtJjjG 5j u ljS^j-u 5jIj->JI iSjIj^eJLl JljL>. i]_t-a^_a ^jJjlXI ^jt l_a_lj 

ij!j-2-U ^ LljejjJj JZj idilj sLulj 1 JjLJ! L^jIaJ! (jJJ (ji-LvJI <_Sj_taJt 
^j^SLjJ '' l^U ^^pajJtXI (_3j-LaJ! J_Lc ^^SLa-l La m^Lc 1 5j1j->J1 «L>.j^ tj^J *Jlt-L3t_) 
jj&j 1 LaLt LLui Lufc Jaj-M ' J . <_ i^jlll J-l«_J! <_3jJaJI JLlC (jSLu La Jjal 

JUj_j (jl Jl j^v^M Qja JLs- (jSLaJ V i^^-K-U 1 -u i^-i"tl Sjlj^s- £ ^J- 5 (J ' 



IIS 



,t_iL2jJ| t_4^J J-fl>J (j\ i-qVI Sj!j_>J! jj-i^a (ji^. (j^-° lS' (jt^ 

diljj 'j-j^II SLaLiJ JL«-<i/l jlIc 3_ulil! 3JL*Jt ^ j-Us^I! i ^"-^jj 
iaLaJJI j . S-LaLSLII SJaLLJI jlkj jJI j-^jy i_jL2i!l ji^c i_4^J (jV 
jiju Lu! j J »" i~m L^jSLIj t (Jju-uiX I t_iL2ilI! ji^c (j-a =l>>jLlI! 3jIj_>JI Jj^jjj V 

(j_a Jl <" uiVI 2 a I all I j n~i 1 11— ll eul\ ^flla '_' (ji Jjlj (ji>- iiillj 

- 2dj Lj S^j.^uJ j_o.Vl L^j-Ia (jJI Jj^l U^J-^ 

3_al_flJ JU uil Li! Jlj Lij| ^ijJ 1 Jt"i uiXI • -il Sail .s^. SjIjjs- ^?-J-5 (jlf 

4j>.jj J-JJ-J (jjJ-Jlj '(jj-^ 1 ^ " "*" ' 4-JLajLl I jjsljll Jls. I ^ La 1 ul J-jj-II 

Lflijjx. ( j}J-<- :> <- 1 (j-^l SjI^jsJI Cjj_l«3 U. i4jjj_a 4j>.jj i_oJ| (-;r i^. 4jjIjj>. 

1 -i I ah jj-*j I jl» uij Lajjx. L^jjIjjs. 3j>.jj <j£- 3J|_>J| ajjt 
L^JI »" i"il (jl U ^ \l \ i£jjJI 3_aLaJ J +~j jj] Jjlj 3jlja>JI jju-a^a LltSj Ijlj 
iJ3 JI i_3jJs3 j-o 3jlj->JI (Jl aj tl ^ jj c L^j ^ 1 hj \jc£i 1 ^Jt La^ j (j~ < 11 \ jJI 

idLu ir-ntl ljsLJVI ^yfl j! 1— iLlqcVI 3 j j ir^ntl oLUajjJI JLdjjl 4 j ifjuj 

^.a -"'I La-jJ 'I JLHil <uAj (_hj>. ^ ij-jlll SLaLiJ 3JL>. i^l i3_uLiII 3JUJI 

iVjl ( _ ;r J>.jLiJI jjJII j-jjLj OtJO ' -ll 1 a£ VI t_j£ , ~ 1 1 i^ajJLl I J i u a IJ-JJJ 
3ji^LjJI a j-A (jl lLI ui .<_ 1 uajJI Ji-I j a jbt I j.U^" 4jal , „U 

a U jl S^ill jj-oAjj ^tJLl ^Jl «Lu_t-£ULll d < e3 I III jJ^OO-a^J (jl J-J^l J-JJ-JU 

(j-Lc: L^llVj L^jlo ,Jaj>o (^^3 dU jjj tC; j>.jL>JI jjJII 4j jjI (jjjJI jl j2ll 

iCj|_jlj_i_>JI 1 11 -v? (jjs 4jz^j_tll t_il VI (_>^utj i_jjLjtlII tfJLfli (_>^utj ( _ ;r 3 
' II 3_jLj>- " t ul jjlj j£ jj lilliA J^J-JJ V 4j| I j I a (j^-JJJ 

La-ijj • ijr _>JI jj-jLSLlI jjjz, ' d * ^ gQjL^-"i t ul (j^-jj 4(^5-^1 jjjlSLII ^Ji-lj 

jJaJLi i3jz.j_<j»j CjLjI^jj>JI Jj>.| (JjjJ J-LtS iSj_fliLlaJI oJLfli l_La (jiajijJI iLkj-V 



?ulmcUI JUi (JjUujJI JnTi'i <-suS 



jl (jl^pJ! i . 'I i at I (j- 1 - 1 ju liJLi* JL>- jj V 4jI dl! jt£ ^-ctajl JL3j 

(Jlj^ajJ! (jlj-L>Jl l-u J'"^' »l gUtl (j-aJU ^Ljs J-a^ 11— 1L1 ■-"* VI oLiiaj ill 
ij T l«i-l L U j-».»jUa^l,i,p->,U, ..^.^ jjt j « Squid » « j LjJ ! » |u L> i_Sjijj<Ji. ! 
j»i i ii ^^-3 1— ll La-C Vl g » J i *1 <i i ii I c CjIj_U (j-o CjLla SjLkJ J-jjj 

jlsj .j i uja 2 lj j i iu «CLu/lj^j S^j_>J,I jjuiJLi (jSLxj .llLIjuj hjLjuVI 
Cr jLij < j< 11 jLuJl J-^sjj ^ 6^-*? ^J-Ijjj 3_,5| jji £>LaVl i (jit. 

^_^1 ^Jl ' i ' ga * 11 (Ji.1 J ^ ^>.^JLl (JjL_oJ1 (Jj i<t JLttj . 2 lj^ . .. i 

(jjSLj 4jjiL«J1 3JL>J1 ^jls 4jI (j 1 -^ i4jjiLut». 4_uLij^£ 3j-j1 J j^J-^ 3 C ^J^" 
I /20 (jJI^- (j-ll J"-j i4j>-jLs.j i. nr^ull Ji-b (>u J-^>J1 ^JLl* 



pJMJllULL 



1ST 



a 
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U \ r (_gjJLa_j sUl (j^-p HyuLaall ! j-tb iJ £ JjL^JI (jLL>o J-i£.j 

^a-u_uLa_Llt CjLoj I ^J^ 3 tl^^-j ^- tJ ^^dj^ j^i^H- 1 ' "La-JI CjUojI 

Siiilj Jjtij (jl (j^i LaJ i^gjJI Laj ii— t-iajtll jl Jj. J}L>. £jL>J! 
CjL_j^_i^ J_a_La j J c ' t-L^a-aJI jIjlj. (jl ij—a^M (Jjl a * iJI (j-Ia Jl-oJ 

(^^a i- 1 j i ii* j il-i i a « II (Jj^>- pL* (jJJ t^ii' >il3j^jJI cjLjjj! iaLUsJ (jl 

(JaJLsJJ ^ya LjjJ (_gl L^Jji-Jj iL-i-LjajJI j!jL>J CjLaj^/l aJJt ^\jU>.\ 

i_iJLa_j La j-Aj ii_i-LajJI (Ji-1.5 j£j-U J^LaJ,! (^J! iL-u-aaJI "TJ^- ' a^jJU 
JjJL-sJ,! (jjs CjLlj jJi! CjLoj^M JLt-Li! i_iJ- j" (_^"-JI lSJJ a i nVI Jaj i all "j_&LLi 

^ o i ii j ■ _i i aj.ll jl Jl>- (jl (jlr 3 tULja 3JV.5 Jja 3jjjt~J! tfjut (jl i ii <~n 
(^jJI «L>.jL>. (j_a L^-il cujJlII uJl (j^-Jj i^o-u-uLajJI CjLojI JiJIJ-C-i 

(_g jJI Laj Sdili Jjiij V IjLJi i^j-jLi. ^Jl dli-b (j^i ^? Lj-iSLIj i<llkl.S 
S«LLa £j)j->Jt (j-o LjjtJLa-iJ i ' ajJl i_£Lja_>u (Jj.1.} CjL^oj^M 0Jl$-i >*1 u^i 

j i iiL"j-jJI CjLajLl i 'I i ii aJ ' _i l ajtll (jl Jjlj La-i£ (j-tJJ J-SJ 

i* )j-^£[*JI 4_o* ^a-a ^ jj i nLja-J1 CjLjaj I (jl (jj»_t£ )j gXJI * )JL>JI 

p i n->JI ^ j i aj (jis- " : 'J i I 4jJLvu (_Jjj>.| CjLiajl J^LOj (j! JLl V Ljjlj 
(j|_a ii_i i a « II i—aja-so (_L>.lj ^Lti CjJUaj La iV^LtlLa ^ * ■ 



4_lJLj/ SjJULLa i—Slj-lal w I C (_ga^La_j i_i_i^ajj| (Ji.lj Jaj».jJkl ^j^LaJJ|j-JI 
( _ ;r 3 ^jjj/LajJ! CjLajLl i 'I i ii <ll iJr lt> cLjJLjJI i—SljJaVI aJJbJ il— Ij gSuJI 

(^yUl! (^j-A (Jj i4_La ^^j»>JI (j_a CjLoj^/I i>JLA ^_La_l (jy^-JI Or^J ' ' aJtJI (Ji.!^ 

al jJlC^ ,filL>.!^ (^jJI ' i-LajtJI *rj^>* (J-* i uLa-jJI CjLojI * )JL^_l ^a-S3 

(_L^-!j ij^-i A \ ii-ij-U 4_ljLj^SLII Sjjljjl ( _ ;r 3 (^jvLiaj i ^J*'"-" 1 (^Lj^^ jLu 
V! jJt (^ (_gj i ii j V jLuJt I jut (jLa i<L>-jLs-j J-^=-JI >La (jl-ij i—u-ajJI 
.SjjIjJI ^j£i jLpJI (_gj_<jij ■ La ojS L*jj£.j isLujtA Cr'l C ^- ,LJ -" CxLloj I j! 

^jjj 4jLa i j-JJ-II 4^LU Sjj i a LuLfcii ^1 JLl»3 3j aUaJI ojut (ji diui 
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?ulmcUI JU3 JjUujJI JnTi'i <-suS 



V 3 a I A I tl £jf jJL».VI j! JLLLtiVI ^ 3_aLiiII i U a Lajl^j 

dJJ jl£ i2_j|_iSLII 4_j-3 Lx-i (j^i-Lj/ julL 3jIj_>JI j J i a " (jL^ I jl I JjI jij^-^ 
2_a_iJa (^Jl 4jJ_<i cJ-loj I j! VI IjLi! Cr jLij < j<tl jLuJI 4-l3 V n_ t-ia^ll 

Si_<j^u(JI SjlsI jJI 4jjLjj^SLII 5 ^ i ,^ll 3jL<i, (j_a Lutflj lil CjJL»j IjLaj 
4-jLa-" ( til q \ ^ ' aj| JLoI S ijr A Li^ «QjLj w 5jj i ^ t < t-LajtH 4jl3t-"i i a] jujulu-u 

iQjlii Lub L-cLajJI 

4_iia-j_Lll (jlj ij»ljjJ! w I c «QjLj (JJ-Sj j L>J I jjjjii! <_<-i^ulJI 5-iLa-" i ul 
4jir-iLa. 4 i mi") d j ir-iL>JI tfJLAj ijl jJLU (_^i2Jj Vj V 4joLlI! 4_u t-ajJI 

3j|j^>. jjLfl i3jjIjj>. j^Lia^a (j-a l_LaJLitl<j/l I 1 j 1 *» 1 1 j_u£ I j j ui £-jjJI isLil 

.^IjjJ! 4jjLj w 2 lj £-l<JI 4^LiI (Jit" i"il 

OJUt CjJ-ao JLSj i4ljLt 3-Cj_tjLj 4_l»-jL>JI Cjlj3j-«U ' - - ■» 1 1 i njj 

4_uL\ll (j-° t-^Jl (j-* ^j-^ *l (JL? ***' ' " 1 * JJ ' ^ a (J-^j S tl , ,.V| 

.Sjo.1^11 

_a^e-i I ^La 33 _l2j3 i41jL& CjLcj-tjtj ^ j j i a « 1 1 i " 1 1 ■ V» w 1 1 J ^" '" dJJj^ 

4-i-t/j i ii -co 4_Cj_tj/ " . ' ' -*■ * II (Ji-l-i Sjo-I^JI 4-uLjJI ( _ ;r 3 Ij^Lo ^jjj uiC 

(j^il 1 113.2 I (j! 3-Cj_tjJI tJJLA (^ylnjj ticLjJI ( _ ;r 3 IjHajLt^ 72 ^1 ^1 J l aJ 
^1 ( _ ;r 3 j-jII ^i}-^ 4^1 i ii a (j-^J l ^X< (j-^! M^-o JtJ-II J eu h 

(Jc I flUil w j l aj II jL^>JI ^1 Jt'i ul jl jJLa ^Ir JjU Lxjs iS_ulitII (j-a 20 I 

.^1 (^KJL. i^pj.! J_a JJj-uJI 

^1 3jlj_>JI sL>.jJlj 4_p.jL>JI CjIjjJjjJLI t_i^ajJI 4-1 La- "i i ul 4cj_<j/jj Luj 
(jV lLLI tjl LflJLl (jjt_fl_Li O I ■ V» ■ * 1 1 (JLSjjI 4cj_tj/ jjLjJ l J-i^ Jl> - 

4Jaj*ij La dil j (jlr JjJj j_j^Ij i^Lc 4j>. Sj^jJLi ^Ljj i -il Lag.VI 3 j i »l i ua. 
J ^ j a J_jJ_tfuJI j M 1—ljJLjI j^paj-jLu LaJLi^, tjjjjjLflJI ^1" Mill L t - t -g ^v 

. L^J ^yu\ I 11^.^1 

MjU I 

(^jJI (J-t-aj JL9 cLcj-t_uj 4_i^ 4_u_t-ajtJ I dil La iJul ^jLuj Jl^S dil La-uJl (j-* 
J^l 3jLc '"'I us jJl!I JLalil 4cj_<j/ OuL^ (jlj iSjo-l ^Jl 4_uL\II 2 ia^j i all 
Jl^ JU V l_Ll£j it_3jjJaJI OJLA C^>>j c_tjijj ' _i i -«»tl JSLj . j_uSLi dll j (j-a 
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4j>.|jJ1_i SjLc jJL»j 3JL>. 'o.' 1 ^*^ (J^jV^ SjLc a i nj 

(jj8 (jL£ JijSj . <lc juuJCu J I iJjJJlJ! j^C jLkILiVLi J I ^ J-^Li J I 
Jl S'.'Al 1 iscjli i_jLi^icV| L-ij^aJ JM^DI <j-a 3JL>. (j£. SjLc JjL&jV I j-* 
j-J-C dJJ j (jl Jl-*-I L*j-3 ' A^y**»\\ ,~A usamI j^j_Uj jjj_<jJ! 

j g"i i n"i (jl . .." i— iL a£ VI (jl LA-aX Cj <~ J.2-3 ^J"*" 

4_<jli!l ^yfl 2 L^gj 100 (^JJ J-i^a-j JLS J-jLa JJlJlaj 3 m oLiiaJjl Jij 

(^ylLs-j .(JLajVI jl c-i-tTiJI CjLo^Lc I j .tic jJjj (jl (jj-S CjLcLu/ 3jl«J 
JJLi (^ i— il l^cVI j a " i olj^^l L-ij-i aj (^jJI SjUJ uJI JjLAj^' CjVLs. 

. 3 jL<_«Jll d ^ i > U 11 i tLu-LajJI i "'I Lta-illl 
(_fjj>.Vl <Lu naaJI j^lj_tLi Lu/Lu/I I »Ti w ■ ' 3JL>. (jl jJLjjj 

. Ljj^ j La t_a^L>. (Jjl>.I t_yz\ ^itj jjajj (_^j-«iJI (Jjj*J! jl jJJ (J!La 

^^Jl ^LLr>o I j jl a iJj^J^W M I "' * ' 'I La-cVI (jl (j-a (0-C.j-JI (jlr j 
lal_i_u I i » i aj Lul . 3 JLo* ' ^ I (J-«-*J ^> a**t i M a ^jJL) JLal 

L^_l3 Ji_1_u 4jjj_c 4-L_sj t—il i L-AjlJI (jLa iSJjaJo 3j_l_J (_Jj_i.| 

<t t _3__t_-a_J__<_J t » _L___J L^-d-- 'j L i -l«3- ^ L^iijju 3JL>. (jj-Aj < La 5j_l_J (j-jl i n~-*^1 

. I g-jig jj t _J_~i_x_J I (j_o CjLus (jL_)J «cJLa_i» ^l___JI (jl (J^JLL- 
i_a_L> (_gjJI (jLjj mi 11 (jl (JjiLjj/I w I c Sj_al_laJI ijJLA Cjj i JlSj 

f jJI 

ok^O- Jl^JJ 'lij^'J^ 3 I^L^/ j r Uaj Lajj^: d Uii^ ^lj 4j£>J! 

(jl jlIs jl ((JjJsJlILi)) jjjtAII «LlLc vH>y f JL ^" c^l 

(j£LxJJ i 3^-^' C *-^J ' 4al i ii a i ill I j' a i4 SjASell jjlJLa I JJt 

(jLjj_<SJI I j-A (jJL. j^l j JaJLJa dJLufc J^-JJ !M-3 i<LuiAIj di! j ■ ta 5e L (jl 

^1 «usUj ^l^j^j (^oJl a?U;i,i (jj^. jl 

.^Jiill ( _ ;r 3 (_£j_tuJ (Jlj La jajjl jLu (jl (J^ ^ J * J * (JjjLxjis-VI (jljLia (<li.J 

i(_fjj>.| L^Lu LaJLl^. ijjJa^JI I JJb ( _ ;r 3 JaJLJaJI (jl ^ 1 aj| J^j 

J 1^ 1 " I 3^-^"-" (j-° ^T^-jL*^ 

(j^_i ' ■ < • t| Ijlj^ 1 U a , >. * * 3^-° ^-^J JLl^j iSj-iluLua cLj^jJI 

' _i 1 ajtJI (jlr j^l ^Jl JaJLUaJI I jutj i^lii 1 nil (j^ 1 CTVJ Vjjjjiill 

. (((Jjja-uJLi)) (j^l 1 n-vVI i. 1 1 1 nil jjt 
- La 1 ujj c (jl^La ^jjs 4_lLi ilaji Lgall J_lc jl i La 4_aJL^aj ' t-Lgajtll 4_iLc^l J_lc ^ 
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?ulmcUI JUi |_pLui jJI JnTi'i <-suS 



^J_t-«a— lJLj j * ni ] {jse-ij iC_cjjJLl! i I JJt Jl)jjL>. ijr l! dJJ!i t^-ij-i i4_La 

' ' ' eajt-Il ijr 3 i la i "j" rt tjl^-o jj-* Ij-iLt-a 

<<t^M 4_^aL>. i Jl_iJLi t j^l i n~w^M (j! JUi^ ijr 3 LjJJ-^ ijj * mi 3 aj L^aJI JLA 

O I Ltaxl (jV! J j-Zj i ( _ ;r lii» Jj-2j SJLxJ! iJJLA ( _ ;r 3 jJJ (jl^j 1 1 jj' a ijj * ""^ 

LuLa njjj>.V! 3>3 UaL-u L^ls «^'. I_& ^pJI 5JUJ! dJJ3 ^Jl Ujlc: 

(_gjJ!j j-J^I j-^-J *l J "'J lS 1 -^' (j^l i a3»V I till ju Lijj » ~u I JljjJ " ■ i aaJI (ji^. 
^jJI Jj la ) JL9j i^jl ^3 SjjlI * i"i 1 1 1 JLA j <i" i a \ JL9j i«(_J_uj_uJ1 » A Ac Jjllaj 
SjijjlJI tj-S AJiillj <_^-iL«J( i .i-w^l dili Jjlj fjLJJJ i31al£ SJL^aj 

£_ta_2_LJ ij-J^I j-i- J-J I J j a j < i"i t (jjJI SjILflJ! J^Ai- 4jI U ^ \l 1 1 (j-oj 

iL-i ua_»JI 4.J-3 Ja « i a ^gj-Jt ^LSLJJ (^JLlII *>jJI (j-o LaL«j (j^l i n-wVI 
ijJiitt_4-J I J ' 3 se 1 Lal_4-J A J-SJI LjjJL>. Lul i Lljj-33 aJLjJLi t j-^l i n^.V1 ^la S * * 
i> J_A ^jt w I C (J L_4-« o **( I n I j-j>. i t _J_ i _<a— Lj t j-yl I (jLs 

pi Lca-j-1 jJ-lu ^ji tall ' 1 1 ^5 U« , >. 1 1 ^lajjLu ^jJI ^jl^HI ^jt 
. ' _i i ajJI I (j^l 1 n^ 1 ^! SjijjlI (jjSLja.5 (jjs Vjij j^uLj/I S JLkJ j-o^M ^Li>-I 



tiLIj aJ-JI ^1 ta 2 ''I (j^l 1 .i-wVl ) S'a w ^J^^H L. u 1 ntl (jl JJjJJ 
(jj-!J ^lj-i-11 a * * aJJI ^^-^ ' t-LtajtJI ^ya <LlaJLua jcHj t^jJl *ij^>J! 

JlcLjjj t<— il 1 a£ ^1 ^1 (jua- 1 n^^flj *! JjLI! J2-Li ^J-aJ 1 "">!l 

. L^a t_j^c.jj,l j_lc. jljll 5J!j! (jlc 

w I c (jr-^ J-ol^JtJI ^Jt\ ^Jt jj^- 1 11*^1 tjr 5 a 5 *ll ^jt ^_Uajl 

j 2 2 j a ' S jj. ^ila (j\^r , ,i^Vl ^Ua2jL3 i4K w ..^..11 JL^jJI 



Cj^sr , ,i<Vl pi la 5 j| (jl_3 i<— il La-cVl 3Jb. ^ La! .JJAILj j-tl ' j - JL3 
4JLl3J *j uic (jjuii. ^1 Jj^ij lX£ 5>j^ VI Jl Mitl ^1 i^jJj V I j *<* 
^1 dl! j i. . j i .ill i La JLs. ^1 ,_^iii!l I jut i -ll i at VI J^i^tlij 

1 1 Oi. j ji ^ ii— il i^a-cVI <_ . Ir I 3Jb. ^ (>ia- , ,i<>U uiI>L^lu/VI J jLkjs (jl 
i3_uLl!I ^ 2_Ua-u 250 (jJI^- J-2-y lS^-II i}Ha f^JliLUaJI L-u^ac 3Jb. 

-y J-Aj ' jfu? - i n^VI (j^o <L_«jjej>. JiLo i 'I \/fi i n_) ^LjI ^1 ^LLxj 

3jlj^>JI «L>.j_i p^Lajjl (jl La^ ' w ' ' * II (j-uL-o^-VI (j_a ^->^l ^AjLH d-^J 
i_j|jVl JL*.! 3 Sjl La i; t_j>LSLII Jo.! I il <Li! JLlaj (jjjj juLa Jaa-jJ jJsj 

c_cjjVI i 3 i ) w S cilj^is ^ a" i uj SjjLLaXI ^jla (jLa ijL>- ^3-3 ^^5-^ 
i L#] t_jjVI Jaj»o ajlcj SjjLLall ojjjJ i_JSL!l Jajo j i n'q jJsj . SLpdl I jjala 

SjijUall tfjufc ^ J j-u jJI jJLJI -5>4><II J-«^=J o' ^^~""J s- 4 ^-" o' 
J T " * J a i^^jVI I Jjjjjcj (jl ^jtaJ ' V i_ujVt i_-<la (jl (j^s- 

JiLi I -i j < 4^>Lc V j! i_JSL!l i_j£ (j! Uj^ jlsj 

J_c-*-3 1 1 o i a JiT (_j_3 j_U SjIjjs. 4j>.jJLi I *~J J-°Vl (jSLIj idJJj 
(jSLIj 1 1 fi(j'<a p i us. SjIjjs. £ ^-J-i J^J (j-^ liili *. ii i m"m ii_ujVI «.ljj i_JSLII 
i jJll SjIjjs. (jiaAi. (ji^. JLcLojj i JLj^ ult L^aLi. LaLIaj lL11x-i c-JSLII 

I j_4 ,_p_a iiJ-L<u V (_£ j-Jt i_jjVl (jl ^ iSCLiLj L^j Jajlsej J^Vl (^ic 

^Jl 4it_a 3jIjj>. «L>.jJ i i c L : ^ (Jr^-*-*- 1 l-J^-a JL^-i ^oJ (jl talla ill 

. JL>JI i_ujVI Cj jjsj i>Lj^L>. i_3^ijl i. i 1 1 mT) j-j-j^ J^s- 
CIjVjLII dJJj d j uiJ (^jlj^. JjLia [yi JUj-plJ (JjS jJI Altai]! I JL* 
^1 I J ' ■ ilSJI (j-a ^j^jcJ CjLujCUI (^ aJJLs 2 c I * i gall (^ aJUV" i h~ (^h-II 

(j^s j-Ljui jjlc (jjLjjuiJI ajJI I jut i jJ.1 ^1 (Ji-Jj (jl (Jj^ sUSLIj i jJ.1 

(_gJLjjjJI AjJLi I" aJ ^Lijjl (Ji-lj -^J-JJ C^' O J* 1 a ^ LT^'j-^' jl ^_1>^' 
ijjji L_uVI I JJt ■ i— i-iVI (j.a j ni'n (juJI SjijjVI (j^s -Sjl^II jl j-ll (j-a (^Vl 

Jl2^ (j^SLj (jl Jju i jJ.1 (^1 (Ji-JLJ i ■ diitl Qja j^jlUI ^LjjuiJI ajJI (jLa 
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?ulmcUI JUL? (JjUujJI JnTi'i <-suS 



• Sjjjj j^Vl ^jjj^I! j»jJ! ^1 SJLlsjJI £j>i!l o j-4 J}L>. ^jlj-^- <jj» 'O^ - 

jjs d *C i i"i 11 gJL^ 4jj>.V (jl^_o* (j_a 4_j_iL_uJI Juj-jjJ! d*s I Ml ^*J>. I d u 'J 

. LjJI Laj t_iLjjJ!j 

i>J_A i. i 1 *s II (j1_i 4_2_>LjJI SjjLLall 4j| Jl->>-1 IjiSLaj 

L-UjVl jl cr^ "-'^tl j-* (jJ! S'ftlijJI (^Lj-jJI ^^dJ-A 1 S'viuitl 

JljJa <tie_a ^1 ,ji-LuJI (^Lj_jJI ^jJI J-3J-b altalll liJ^Uj V (^jJI 

.j_oVl <LLjj ^ t-uj^/l Slajj jJ.1 I juk Lj^L>. i_a^l3l ^ <_ u , „~\ U^j cJa$JI 
(j-fl^JI (jf i-^>j>j I i Kj i4_ljLIij_i J^Li.VI ^jJJ i^jiJj jLuil oLvjj 

iSalxeaaJI C)La- 1 uulla CjLUsLuLiVI ^j^ju CjjJLs. u i i uJ JLiLs^'l -Lie 5juJ m.II 
I j^Jj i(ji.LJI jJ^I (j-^- L)-^ lS 1 -^' lH^-" L ^-ta (j^ J .' , ~ ^li 

O^i^' 0"b J' 6"° ^l-SL«£ J-^J Cr'i 1 

. (jl£LaVI jJ-Sj 3jlj^>JI (J-liSlJ 
i n -»J1 3jIjj>. 43jIjj>. JujJjj Ll>.L_u (_£^_>JI ^I^^JI (j^-i LaJLt^-J 

VjJj . j-U SjIjjs. g^Lojjl ^bJLij ^ i .i->JI SjIjjs. £Lj3jl (jJJ lS-^J^ ' , - JLa oi^ 

CjL^JJI 3_j_Lj-C jl j'j-^! ^J^I^J O-a'J-M Cr^ 3^ ' ''i'll tfj-A J^>-J 

^jJLlJLlJ p i u "kJI 3jIjj>. «L>.j^ q (jr^ ^-^^-"-^ C?^^ id)Lil^_j_>JI ^« * 
.^J-^^/l «L>.^JI ( >;r l^. cLfljUi^j ^Ll^II jj-a ^t_U i^)^- 4 - 1 ^ i^JLl ^J^J^ ^"J- 3 ^ 

jcJkl SjIjjs. (jl 1 1 j t£ IJjJLjo (jjJI liJJj Ji-a JU^ j"ll d*\ j i". LillXftJ (_^JI 

JIj^ULi L-A J i ii ~w 3jIj-j>. «L>.jJ jj- ^ J ' aaj LjJt_o 3jIjj>. «L>.jJ ^j) Jl>o 

V i4_S_il i ii tl j_jj_jJUI d'C i ,"i (jf i L*j_i£. j t_jjLjtlII tfjut c ^i-u ji^j .cjLvjj 
. i_ii.uj>JI jia^j-JLI (Jj_> jlIc VI <>cLj£_) I jl i 

ijjs-I lJ7 llLAJj ? jJil (S-^flJ (jl j-H ^jt^'i i ii j (J-Aj S jJLl J-A La (jVj 

(jl (JjLcj (jjs J-fJ^ J^>. (jJI j mi_i I JL& (jl S^l i ii ii i (O-^-ij (jl j-HI ^jU" i n_i (Jjk 
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li l*^ (j-* j-^' 

iij £1 j llj j-SLaJI (jLSLa j-Uj " ' a **• "' II (j-o '^J- 5 

l5j ' nXI 4_U5_*_UJ (_£J-1I c_ujJl!1 l"ltl dJJ!ij p U**< t Ij ^j.ul I n~wV1 jiljuaj 

L-LLSL-qj ■ p ^ ATI a] JjLkJI ^uC p K" 1 LajJx. ^ xSgAa«JI 4 K i"iU I uiJuj 

J I 1 1 ^ "' ^ J ^ ^ ' ■* ' I d K ^(j^ 1 4j J j ' ■■ ' (J-iLtJ 1 L-OJJjLj 

S^LoSj j-U L^J j»J-Sj (jyjJI L-iljLii^J! (_JJL>.J Jix-l ^La 2 II J LgiSLIj 1 L^J (J_jJjLa 
.£e_U Lgj ^-^j i_iijl_laj SjjtJ L>.Lu 4JLjJL>J! ijr 3 dul^ l-^JJ ii ^l- c ' 

( _ ;r aLLll j_aVI jjt j 'r^ijlj (J^ jjr^- ^-*jl^J (^^jj j*l^l Q- *^15*J j*J-2j 

Cr JLc jujj Lj^L><-!I (j-o JjLa JJ-c (jjs ^J.1 (jjSjbj • (-5 -><-!l JjjLSLJ ( j . n-v. ^ 

0-° J^*"' -^^-^J (jj 1 nM u 1 1 m_i 1 u-jSj J^>^ r*> '.'i^tl I JJt (j-a 1 Ljjj_2j 

2 j j La-«JI L^LiJ! JjLiuj .((Dendrites)) CjLljjjUj ^ 1 Sj^jliLlI ^_juU! 
CjljLi/l i<L>-jjj_a 4ijjJaj CjIjLJuVI OJLA j I ta uj 1 L^_Lu La-ii CjljLi/V! 

SjLJul tjj 1 11 {jfS (j I la Sj ^Lu-L^ajJI 4_lL>JI I uiJu (_yjJI SjLJuVLa 

SjLi/l ^1 J^tjj ijj 1 11^ (jJJ SjLJuVI ojla J 1 LojJx.j i4_uLijj^ 
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?ulmcUI J 113 JjUujJI JnTi'i <-suS 



jo_<-ul-i ( _ 3 -jJIj Lj^LiJI <j1_i 4_«-3l _aJI (Jl i aj VI Ja-aj J^Li. 1 1 n"i (_^<-II 

. « Synapse » 

( j_a p i n-»JI Ll^L>. jj-a «LlJuj 4_u_i-£Ut]l 4_lL>J! ^ji ^CjJI i ^ r l^,j 

V! 1 1 j . ..A i cLuljjJI J.al^jiJI L$jl 4-o.Li (j-oj ij»L«J! 4_p.Lj 

^1 4_lL>. (jjs cj Laj U U J-2-L] LgJ ^ n i iu (_^sL>. J'C J'C uuj Lulj La£ L$j| 

J^J . l?J^" [j ^ ^!-^• C^V '"'I "jl»t | JILi 4-iLaX. (ji^. j-U J-aX. JUjILnjtj 
(^Jl 1000 La dlU3 JL3 L#la 2_Ai. JSLa .J-ufchJI JfT diljj 2JL*jji 2j ; .^^ 

JL^3l 2Ur, 10000 (jJ!^ 

I 000 3^>« (j-* CjLaaljt_a w 2 UJ (jt ^ilaj i ■■" L#jt La^ t l_)^L>JI jj-* ^J-^ 

j—lSLoILI! (j^il i n-vVI -ij-^II *l flUtl (j-o J-i& 

(jlj £-23 cr^' ^Jl . ajVI Jail JJlC (_,JLc lj-f^ I -iLaa£.l J-ajju ipU'llj j^jdllj 
<JLt-ajV1 I > L-iljLLbaJI jj_a (jL^ i 1 J**'*^ Ll^L>. 

3_Lu^uJ jjjts ifjjl i nil j-juJu lJ \c 3jJL2J! ljr i, 2 j ■ i ajJI j-U Lj^Li. <j-u 
iiJJjl£j i p U~ 1 1 (ji^- SjJi2JLj d j n i ii i La ( _ ;r Aj iSj^iJI jl 4_ij>.jL>J! CjIjjJJII 
. Sj^ljJLl 4_j_a_*_uJ La ^jj-Aj i^jLajJI ( j-a SjILiI CjIj-jjuJ! aJJb ^jljlo^l ^^ji^. Sjjuill 
jj-a ^jLt-ujVI ^a j-j^a-i La ^Jt>\ ^Jt iSj^l jJlj pU"it1 SjJl^JI ^jl LiLuo 

I i ol p i ii *>J1 siIJl>.| (j-a ^cJLl j-oHajj .^jj^^/! CjLuLCJI jj-^ 

d< "N j" ' "I <j-° *>rh^ v — tf ^iS3-^ (J-° LcjJalj till j JJljjj . 2 al U>lt 

(jjj '/'^ cr" -y 5 " ^1 J-^f ^ j-'"' (*A>iJ • cj^?" 1 M^J 1 (j-a 5>f^ CjLuiSLI 
dJ^Lgl^l (jjs '/.20 (jJ!^. Cr L. JjJj tjua- i ,i<>U 4^>L^ul tji VI t 4Kfi uijJI 
j "iljll a 50 J^e-i Ojl J-Sjs J-Luj mil SJLs. ^£ (j*-^- i n^^U (^J^JI p i n->JI 

^Jl^s ,j^r i n < C>U j^jSLII dJ^^'u.iVI di! j (j^s ^ i aljj . 3j^.l ^11 jj| ^ 

jalj 2 al Ult j j ,<tl i <t\l j", , ,,l jjj jjLjjj i^ul jJI ^ 1 1 c j jJLl i_ajLIaj j ii »" 
Cjl_LlajJI (^jtj <Lj}LiJI 2_ui£| J>U- (^ijjVl oj'j^' cr^ JaLastU 

tLu-L^ajJI Lj^LiJI (j^j^La (j-u a_AJljJ, I CjIjjJII L^SjjJa J S u (jj^II 
ijL^ill J JjJJI J>Li- j-aU 2ji,nlLi SLaLIaJI dJ^Lgl^ul Jjjla jjjlIj Vj 



5J 



« jl^J (j-jLixsSL!! ^alSJLl <j£]j <(_L-UL> aM^VI cj! *UM «ys >LJi> juJj 

.Olj 20 (jic 3j>Lc JUjj V j-tl 2 La ■ ul 5-ajir" i nil SJsLkJI 

tduuuua^] (_psLsj>.VI jl (jjjkjJI jl CjLjj*\ i ntl ,Jj_r>o JL3 (jr#^ i-ijjSjJ! (j-a 

1L dJj «^u-.,„- V a n.^+tl L}LiJI (jSUj t L^J S-ajMJI ajaLLJl J .^tjj 

(jiuj U", , „" diljl^ .jijJI .S^jj-jAI j^£aL>JI VI J <i1 1 V w j'a 
Jilo (jH-» i n^VI t—iLtC. 1 j i a 3 SjHi jjj (J-«-«3 (jl (^jjs-VI p i n->JI Lj^Ls- 

Vj 1( jtH^u^Vl cJi ^Ljl-vVI Sojjui j_U L>U. .o^Lu^l L>U 

till j <_u-i n"n JlSj j" j uiC J^Li- jjJ-uJ I (jl jJia ( _ ;r 3 <_ i j i n"i_i I J-A (jls i j-U 

jjf£oL>J| i ,1 a ^j^a I jl ^ . ..^ i S(jr JoJI iijLajj ijlj_UsVI (jiuijj j-U 5jL^s! 

LoJijjC. iljLXJ Laiila 3_^a_i_j£. ( _ ;r 3 uJI (Ji.Ji.L3 i jjU ^1 -Sjlj-II j»jJI ( _ ;r 3 

. (j-\J j-uu VI jj-* 3 ^^jlj ^-^-J-*- 1 4_*_u_oj j£L*_aJL] * )l LtaXI (jJL»j 

I j All tAj (Jii»<JI CjJLaj J-ai i4-u^/l i n-»JI «L2jl3 4_uj^ul)I Lj^L>JIj 

L^jJI oJLaj I jl jl ij»jJI jLu £-a I jjtl 4-al i nil 3_ljjJlII jljll CjJL>.J) lil 

i>J_A ^JaJj i«Lj-Lu:VI j^paLi^-VI ^j^* ) CjLjjjj>. ^Jii-a 5>ojLl^J I CjLjjj->JI ^* * 
4_oL«J| MjjjsjJI SjjjJI J^jjjs j-U ^1 ( _ ;r 3 <_ u i nil 4ijLiII 4-u-ul i n-»JI 
-j»jJI 3^j.Lv» jo_<-uLi <-3>JtJ eg j-II J i^jLlIs-VI ^uiupJI (_g j aUaJill dilju 

.«jil 

4jj_ajJI 3_^C j>U 5 j i i rutl 4jjLil!l j»JjZ (^jJI j^>.L>JI I JL4 SsLfl^ 
( _ ;r Aj i j-U g j i ii t Lj^Ls- (j-a j^s-T jl JL*-l JoLso *Li£.jVI OJLA (jl (jyJIj jJkl 

^■jumII Lj>L>. (^Aj Glial cells Jj>1»- Lj>La> ^innlj 3 j . . ^ ■> 1 1 Lj>L>JI l^>L>. 

2 j j l ajjl Lj^LiJI ,jjz (j\j^\A.\ I J i-U J-«-><J (jr^' 

3_^CjVl 3jj^j_U L^LiJI (j_a J-i-VI jIjljJI lj_4 Ij lajj 

Vj ijj>.L>JI I jut j-jJalLuuj V cjL5jj_>Jlj jl jll (j^i Ij-jj^ iSjjjjjJI 
jj_j_o U jU llL! j> £_U-i Vj i3_j^.jVI ^ juk jjl>- (J}J^>- jLiill illL! ju , «^jU~, , „~ 
jj>.L>JI I jjt -i^>«j t u^ s r 1 "^Vl t — ) ^^> :> ' cJ^-° iS^oi-L^JI cjLljj->JI ^* * 

(Jit_a Sj j j< tl Cjl_jjj^>JI (j-a «L>.Lljt_) La ^cJLl JL>.L) (jl J LcaJl (j_a (Jjt^t-l 
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TuUacUI J 113 JjLuujJI Jn'iVi kJuS 



Lu l£JC_o_a <J jj>. 1 $ 5 * La 1 (jr-^ 1 j 1 j-*-u 1 LfJJj ^ LtaJjJ 1 1 J_A gLitluJj 

£_Lua ijr 3 fl ) La J_Lc fiLuaL>. 4-lo-A t l!i «£c_U-^ jJI jj>.L>.» ^ Lla-i j-Cauj . • La 
tjl JU V £Jl_A CjLljjj^ ^jLb i j_U ^yJL. J^J3 (ji l-J Lalu ^yliJl 4_jj_iVl 

.j^uji l>u jf jai 

, a \ < , ^. i -» i ^gj tl J I — tl I iLwajjj^ ^c_U (j-a d Ijlq »ljj>.| ifJLlAj 
JlSjjlLI CjLjjjpJI jj_a 3jJ_»ILa Lbl f tt~> I J ■ 2j i (jl ^t^". , ,." ^IjpV! £JL&J 

. f jU (^LuuSLII v^pJI 

Jljjl*iI 2L^>L>. 4jSLuKj_o dJLia (jjSij (ji jj ^la I j^Jj i<jjLS_JI SLo. <j juo 

olj ^ * ' '*'**' * L)^L>J! aJJb (jl 1 J-A w L^aUd 'J i Ll^l_>J! £JLA Cjl_j^£La 

. Lkl jj ( _ ;r 3 CjLx-lj-lVI (j-o CjLLaj 3j n<tl CjLljjpJ! (j-a 
, i j ^ 1 1 jj^i 4jJLc £ I^>-jJ (j^- j-*-^ g L^L ; L<t-iSLII i—ijLla^J! jjjjljj 

j? .-.I ,u wtl Jl I Ml (_gjJ3 j^oJI jljll ^jtj ((Transmitters)) ^LLaLill jljll 

CjLuiSLi V! jj-flJ V '(Jl ' ajVI Jail (jjj-Ia (j-C (_$j^>- 1 (jJI £ ^-L*- CjIjLJuVI 
4_jT ^p^. ( ,i 'tV j-ILJI J-j ^t"!! (^Jl 4^LbVW liilij iljLs- 31 u<>> 

. L^jic L^jjtlll jl SJLaLill jl jll tfjuk J'^'a <_u-i^aj 
isLi^sLi. sGjjJaj 4-u-i.aaJ I Lj^LiJI i 'Ij'C ( i" ,jjs (jj^>- 

(4 n jl 1 1) 3JL>. i -il i a£ VI CjLL^j (_>i*J (_j^Lc Jj i a — 1 1 (j-o lillj-i I jJSLajj 
(jl t_!jLaJLll i>J-A (jjs ja^J (jl-JJ Jl^J iCjLjL^ill OJLA CjLjjSLa (JjIxIL) Ij^Lsj 
Ur^J .'I i^a-cVl i^jLjL^j ^ ^-U-uajJI oljLi/!^J 3JSLiII jljll (. df- 1 

.(j\^.^Hlll (jj^Lc (^^ILr»o ^j?e_>JI Sj ji (r^i CjLjjjj>. ( j^, 3jLi£, 
^Lc^^.lJL 1^3 ((jj <i i . i ^ (jJI L^LlS C^p- (j-o djM2Li!l o JJt ^ inrin j 
(jL^ (jlj ' - la u rt j3l Cjl!i L^_La (^jj>.i <Lc ^-qj?e-a cdLlAj tela uiLa jj) Cjl!i L^_La 
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» jjA^j. jj* j_U i La jfi t 1 J-^' t^ilj Cj^ljaLJ! jojtlj .<4_La 
» j«_<jiI Ijl ^-1 d j I c Jj ^ Lajg « - Aminobutyric Acid » dJL^-ujaj 

.GABA 

H 2 N - CH 2 - CH 2 - CH 2 - COOH 

dJ^^j-u^jj^-Lj-ol LaL>. ea 
(( LiL>.» 

^ 4 I I I I I I I I (j^S Q - »J1 ! l_4^pJtJ 

i^J_u_u£^jj^ <Lc ^_aj?e_a jj>.V1 i_3j-LaJl_] . j i(^_at «Lc ^_aj?e_a L^jsljjja | Jl>.Li 

i tL>Jl Cjl_Luj)j-] £_j_aj>. L$_Lo j^j^^u ijr Il]1j 
i^_x_u_>JI Cj L_LljJ)j-j c-a-j^jj 4jr 5 « LiL>.» ^^j-LusV! ga i >A\ \jJt> (Ji*J_) 
i ii ->JI ( _ ;r i i a (_jia_«_>J! ! J_& ijL^J 1 1 j c js S Jj^S ^ La a. ^1 a 

3jiiiitL J-«j<J! ^ J}L2i^V! ^jj I jut JjlIj . . La jJ.! ^ <Lol 

JaLaj <j-a J^V! ^Ir '/.30 (jl j jJLtl <j_oj . ■ La gill (Jj-><J! ji jJ.1 
CjIjI uiVI (J-2_i CjLlLiC. ( _ r 3 ea 1 >JI I JL& J g »"i i uj j-tl b^L>. (IrV (Jl ' ajVI 

.a Mi^+ti 

JL^-**< < nL] £t_U ^ ^JLi « LiL>.)) ^ya 4 i uJi c_tJj-3 c? - ^ 3 ' O ^ ^ 

jjl 4_i_a_L^ (j-C j-j liaTlU VlfLa IjUt i j-l! (^,3 i La ui * a jjI 5JL>J! tfJUk 

H 2 N - CH - CH 2 - CH 2 - COOH 
COOH 



156 



?ulmcUI JUi |_pLui jJI JnTi'i <-suS 



: < _ jr J LjJ 1 i_i_ujjJL> CjjLso CjI jiaj. SJlC ( _ ;r 3 

i L#j I j j ui jljJLl (j-o 3_pJI S_lL>J! 3J"sLl!I ".sLU (JjJit" 5 

(jit (JjJielJI ! jut <llJU*J JLS i£b-aLs. CjLajj.il d U i ill _o-i "jLc dil j fUJJ 

' " ' I j La 3> (jix ji SjLs-lj SaJai. 

i Lj^L>JI O'V J^ ' aa" VJ i-La S ' JUX. *Li^L>. / " i\l , ^ Ji-I -5 i-£JLufc (jjHitj Ca> 
CjLajj-iVI (J-«-3 (j-a sdjsLJI 3.sLU CjLljjj>. 3_jLajx-i <"Al . ^.jj -.tl ,>jufc ^jJsjj 
(_£a"j>«JJ . CjLljj_>J! aJJtj-aSi Jl3 (jH-I'j ' (J^' J-*-" Cr^ "H-"-^ <jr*^ ^LafciJtl 

.CjLjjj_>J I aJJt (j-a 100000 (jr^ '"'N ' ^JJ*"^ aJJt qj» 4 1 1 --jj 3. 

CjLiLjj (jJI (4_jjLij^£ SjL^i (j-^) a J." '*''*"' (Jj-^J : LjJLj 

Ojut (_gjJ3j i^jj i ii K II CjLlajl (j-a JjL* 

Jl ■ V'l i La flj ££J J^ljJI ^l>ill 3_LaLcJI "jLU <"jLuj^. ^ 
I a U i^jJLjJI ^Ij-aJI S^t-lLj/ oUuj^JI tfjL* £3J-UJ iLj^LiJI 

4-j-j-LQjtJ I 4_lL>JI f I uiC cTVJ i_<-La_«JI i_3jja jj^j j_2j wjjjlj JjIjjJLj 

.SjLiV! j I 3 ;tl (jrtl~~.il 

Sjiajj-jll Jl j 2j i u VJ jJsl j-a ^) £-a sdjaLLJI SjLil CjLuj^j. Jx.Lajj : LxjIj 

• (_£>i-l (jJJ 3_JL>. ,j_a 3JLj/jJI Jj^j" llLIIuj 2 wit 3ljrt~i.nU 3j1>JI s LiiiLi 
4jL>JI jl Sjiaj>-jJ,l J I ."" . ..VI jja! jj£, ^LAs joiSilj (jl LLa (j » j ijj 

3j^3JLa jj^JJj^JI (jja 3j_u£ CjL5jjj>- SjLjX. j^fll jll JL^ i ^ ■ a j * 1 1 d jl , , ..t I 
jljLs. LjJjLl" La J i r Lj-Lc I i n K~ (jl LJ (jj i ii (jlllj iL^LiJI »l miT (ji 

i3_oJ| 3_cii»JI 

i4_JL>JI jl Jl>. ~TJ^" (jiaju Ljla j j La" Jj *m ^eJa-m 

.SjJLiJI Ji-b Ljla (j>k! *l>v? tlilj^ 
I j j a Jj-ljJLj (jl (j-SLaj p se-La 1 1 ? J^>JI IjLA (ji sb^jL>. ^ flla * a tiJLukj 

L1jjl>J i^jdl JaoAl!! j^jll liili ,2 sU;t I ajjt a j mm j i3JiilJj| 3jLU sij^. 

LilLj VI t_4^j" i ,i_i (j! .U jwwtl jJjJLl I JUjJ (j^-aJ Vj .oLajJjVl 3JU- 

^-ilaj ' ■■" tiJJjLij 4_a^tj>.j d K mi ^_a (jX,lj»iII I g 1^ l i . uLuj (j~-II CjLjjj->JI 

, I /v\ jLLaJ (jjej (jjJI 3JUJI JajAill jJbjJU i-^j . ajj diljl^ i£U3 Ji.ljGj jl 
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»UbliSJI 6aI 



I j*l ^jj a. 4_ii (Ji-ljiU (jl »^jU", , ,." ,_^L>. j-^j-o Si^LJ! jljll (j-a £_oj JSLia 
J£LAII j-jjlj ^1 (>ujj_jJt SJ^LJI 3jUI >jj>- (Ji-I jG LfAiiJ 

(Jjj>.| <LUajj jjJLua (jJI dili i J j i n U (j-Uj^-JI «j^>>J ^L*JI ( _ ;r c.!j_il!! 

j^JI jl 2 I . a£ ,_psLjijl ^1 (_f JLSjl 1 1 w'jT 3 j j-i a « 11 3_lL>J| - U ~ jl3 
. dJJ j 4jLJu La j I CjLi^oj^J! JLs. I jlj^Li SJlC. j» jjij (jl 
SJLcujJ! *Laj>.jILi J xJj '"II (j-ujj-JI CjVL>J! (j-a 3JL>. J£ 

Ljl_^>.ij n_jj^>.l cjVLs. (jjjLjs.} Sjx. (Jjtil! jij (jj *" 1 "j ,.-<\l 

.CjLja-aj^JI * i aj 4JL>- La£ CjLcLui SJlC 3j 1 "J 
<LlxSIi-mXI (j-Gjjj-JI '^3-?^ ^L«JI ( _ ;r c.lj_aJI J'C i"itl (jl 1 euM 1 1 (j-aj 

( _ T JLc JLcl i ii _l La_a 4_lL>JI j! Jl>. ( _ ;r 3 aI i a U jl jajuJ! (^ <■ m i m~j 

^ j iil ^ ^1 cjUjjV! £p Ji*. SiaLlJI SjUU ckAUl jl ,UuU jiVl 

i(>Jj^ JjLlu-ui Si a i nil SJLaLlII SjU.1 ditu diljj Vila caj j! LL&Lajj 

,%..tl (jijj ■ _i 1 ^» II (jij (Jl 1 ajVI Jajiila jj| L^J S^UI fl Ji^a 

1— i^Sall ^ ;"^J « ^J_' 'j ■ ^11 CjLiaji 4^s- (^l lS^Jj SJ^LJI S^UI tfjut (jV dil 

. L^Li-l Jj 3-ji>JI 4ia^o i^jJI i_JLuaJI JL^>J! JjUjj j^Ij^jjLAj 1 L^j 3_JLcu]l 
j^jJI 4iJLcaJI « LiL>.» 3l a 1 nil SJ^LJI 3jUI cJJj n^j^i-! (jjsj 
jjj_aj ^ a in" 4_j_jj-La_i «L_j_L>J I j I JL^t_i J jj, 1 lSILuJ I (j^JIJ-^I I ' ***' 1 

£jL>. (j_a 3_J1_>J| tfjut j_3J_Lj ( -J -*J " . 'J j ^"'^ 4-jJLuJI j^JSLII CjUojI 
;j j< 'I S^LjJ; (ji^ JlC:Lcuj diljjj idiljl^ I (^Jl 4ji>JI 

isLLaJ_a ^ a ' a J ^ La J ui I j 4j1>. ^1 L^Lpo lLLIjUj i4_lL>JI J^L>. 

. 2j ■ 1 ajJI ■ " 1 1 usjuil • La u " I CjI j SJ^Lj SjLa L^jl « LiL>.» JL2j I j-g-Jj 
(jl l5>^^ ^-dj-^- 1 dJLi-* (jLa i Lajb 4Jal uul\ aJ^i jjjsVI i."i 1 njlj 
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?ulmcUI J 113 JjUujJI JnTi'i <-suS 



O CH3 

II 0/ 

CH3 - C - O - CH2 - CH2 - N - CH3 
\ 

CH3 

UJa SJ^LJI S^UI Jaij JLSj iS-u-i^aaJI 2 usajH 3Jx2lmXI <L«1>JI ^ ->>>->o 

lS->>j9 'j-^-^l J-^lj-^l I j-* j^j-j 6-° JM^aVI ^yic jlc! i ,ri'q itillj (_>uSLc. 

SjUJJ ■ La y 1 1 jjV! ji i La ui ' 1 1 jjV! ill jjo. ^Jl dit 3j_&LLaJ! jbt ill jjb*. 
1 1 j"l ^" « j | - NH 2 (j-UJ^/l 4c j^aJca ( _ ;r lc LgjLljjja. (_gjIL>>j La LJLcj I J 'J^j" 

}LiLo L^laj tSJ^LJ! jljl! ajjt {ys Ij^j^ Ij^c tiJLLa (jl jL>j LijLa dlljJj 

^j-j>.^1 ^jj-A L^-L '-N ' '■ w j**' *" Sj-jJLi-a 4_j_Luj^)-i CjLujj>. 
JJLC (j_a L#jLijj^>. i<Lu-LajJI CjI Jj'ij jtl SjLc ^ <i i uj (-;r Aj i-NHi 

.(^paLi^^M 5jL>.J 39-5 (^-U ^jIjUj 4_j_u_c^M ( _pal_aj>.^M Cj!jL>.j jj-* 3 lJ^-^ 

L$j| jJjjj it_il LiacVI CjLjL^j SjLc <Lu-i*aaJ I CjI-LlLljJI Jl>- jj j 
, ~.l aj , tlj ^j" LajJI J jj » i"i 1 1 (Jflo I J-lSjj jj^^/I CjLJLjjlI! p La 

tp i n~»J1 jj-* d -» rt ^^Lci SjJULLa Ijlj-i' <■ i » ij ijj-Aj ' i4_u_u_L>J1 
L$_La_a, i 4jj-l^_Lt-£lJ 1 SJjlI! (j-* ^_4_l!1 ^j^-aj-A Jj^LLal £_L4_l L$_La I tiajl * ^jl JL^t_t£ 

. IjiSLaj (jjiLjj£LlJ! (jjs Cf^j ui-i VI j'j-^i p La h La 
^ itULij SJIjl 4jLa Jj?"i i ,iU ^ SJSLJI SjU! iX}^>- Ji-I Si juc j 

CjljLiio^/! (J-il—Lj p^ La * J uloj L4-4 clij^La 3Jla ^jj' J 4**' ' " ! Vjj .JUJ! 

cjLxjj_iI ^ La i j_i 4_Lal_iJI j_U ojut q «-i JoLiu 4J!j! (jSLx-ij . L^LiJI 

^jjsj t^jjaji 1 1 I j ■'-^« ' l_i ^L>J! ^Jl ' JaAJ ^11 ijr 3 Jl>. 4loL>. 

« j!jHj_u! JjLLu_u! )> ^ o i im j^^aLi. p-ij-it i-dLl^£ 4(^\J^ ^Jj1**m i nt dJJ j cdiLot 

(^-3 i^j^>- '^j-a 25000 j_oJ_j (jl g-J^a-i ' '(JL>J! ( _ ;r 3 oj_ojj (jl ^tlaj i uJ 

.Sj^I^JI 3-uLiII 
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(jl Lalj 4_t-£sL>. 1 ^ la i til j-^Jlj (j I Lai cdLLAj .^ji-l Sjj: JiljJI 

. Cjlj-aj Cjlj-a cLal JL^-**< ( ul _}!_*_] 
jrUaLjjJIj iLjLs. JiLa 202 Lit I ->I_»J,I 3j_p.Vl 3JUJI SJlaf 

4_Lal_iJI jljJ,l ^LSLa Ij-^j 3j_o-^I SJL>JI ojla (jjjijoj . (j-oj^j^j mllj 

.Cj|j_aj ^-llj- Lj^al JLif~i i »l SjLcl (jSLx-l <-'J*»- 
CH2-CH2-NH2 HO ^ CH2-CH2-NH2 



HO 




OH 

Dopamine (>uaLijj 



Serotonin 



U> j > 1 1>t!-<- u 



SjLU jlj-3l (jr^ J-^L^ij (jl Lai ij_i3L2jlII L#j (J-«-*j (_^<-JI 4-2jjJaJI 

I r Jig. I i n J j J a i<j^Lj_LiLa^/l dil j 3JfLaI (j-oj i Lfcjlj^l <jj>*-j Jl 3JjsL-JI 
SJjsLi S^La i /I ' a£ VI 4jL#j <j-a (j-UsLlJ jjl Si a-mXI SULsLlII S^UI (J^-M 

3j-L4^ CjLuj^ ^1 Jl?-**( ( ill J_t£,J .£C_U ijr 5 3ol » I illL ^yu\ I n~w^M J^lj-a (J7^- J-^P 

(J.IM I iiL>.VI (j-a sLx^aJLjJIj jLCflVI ^1 lLL! j (.g-ljj (j-UsLLuLaVI (j-o 

.sjsLai 

t;r jtj ii_j_l£j_iJI 3JLal_Ll1 ^1 jll 4 j mm ^^Jl j_l3LL*JI <j-a j-jii^ liJLlaj 

.(jusVl "LpLsj O^LsLJI L$j J-aJtJ (jlII £L£^K-lU (^lc- J-lP lj' g^almJ IjL^J 
^_i!jjL3 3jLi£. J-Aj t(((j-LUS i nU» 1 i ii U sLx^al^JI jl-3-£. dllj sdiLal (j-oj 
d j mi_i Li£ «(j-<-aLlJ jjl » 4JSLJI 3 jUI d j uU J-^J CjLjLjJI (j-a J-JJ^ (jr^ 

.(_4j^pJI ^ (((jj^ilulj^j)) 3JLal_Ll1 3jUI 



CH30 —y^^y 
CH30 — JJ 

OCH3 



CH2-CH2-NH2 



HO 




CH (OH)-CH2-NH2 



OH 



Mescaline (j-tlK 1 m 



Norepinephrine 
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?ulmcUI (JUL? (JjUujJI JnTi'i <-suS 



Lysergic Acid» -I « ml (j a ( ___!jVI i_a^j_>J! w *j i«LSD» ji t «j j a? 

. La j_>. ^1 tjojjjijj i .itl -_1_.L-!I 3_>-JJ -I j uu j^'a ((Diethylamide 



C2H5 



C2H5 



N-OC 



• N-CH3 




LSD 



(_gjLc j-J^ J-J^Lj J-> .4jC_jj (iLSD» 4_-_/aJL#]l jL-lc 

75 (j-C J-jj-J V i4_La 2_jLi_L! 2 I j* 2_l*£ t;r IaLtj (jl i^p- '(jl ' u3VI ^Ir 

d J." a *^ J Sj i uVI jJsIjjj ( _ ;r 3 jGJLi j_iaLi«JI JLfli (_>^ulj j»J-2j JLSj 

I imi j! La£ i L^ <_jj£,jJLI LAjLjT dilju iliJLxla 31sLl!! jljll ,jjs Vjj 

(^Li-I -i (jLj (J-j-uIj— a 5jl "**< t oLj lLLJjj j-jIoLj_a j^lC Jjjj-Ls ^J-aJLJ Jl9 L^-La 

0j_fl> ( _ ;r Ja J-^J (j- 1 ^" J-^'j - ^' Jr!- "^ Ct^ 13 1 a O"* 2 ^" ffj -1 ' Li3^ ^J* ' 

jljll i>juk Jila t;r l3L»j (jLa I jut ^Ir j a i ujA!l (_gjL>-^l (^uj/a-yji 3JL>JI 

.j_uQll 3Jjii«_a ^ La ui * a jlj^i LtjLiIlc! (jSLaj dJJjjj ""'I a i ujAll 
«LaJL«JI Lg_»Jj (J_»^5aj (jH-^ 4_LjL^J! CjI— aj I » U 0j_fl> (j_a 

.OjJ->J! jaL(J! ^Lal CjLjJLajJI (. 1 » 1 o I jjjs Ijia-lj 
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. j_tl ( _ ;r i L^jl£Lo jl 3j_&LLaJ! t>jjb JjjLajJI 4j>-j t ^ >- ' *— ^j-*^ 

4 u ' aa3» (J3^ tiJJ JUj i4_*_alijfc_a 0j^1j-aj £e_U Li^L>. iJoLiiuj 4x1x^3. Lgjt jJljjj 

i3j-u£LI1 CjLuj^JI jj-a 4_] j < j-t^Lig. ^ >;r i^ J '^**' ' tiXI ^^j-^ JLaHiJ jjj i l_Aj^_t-a 
^jt tiUj ijr _L»_ij i(_)-taL>. jj-* J-*-^^-^ L ^-* t ^ JLJ ^ q**t»**t i " L^jSLIj 

*\ **< mi Lg-tSLJj i^j^l La^ LLa-fl^ uj i tl £e_tl_) ' La jj-J ^^>J-JI 4_Lt-^L>. 
4-j_ijy_iSLJV! CjI i i iil_>JI JlLa iCjW! q^jlA (jSLxj 4-aLc 4_<j^jL>. ^1 lSj-uix 

Mjjd! iDNA mJjj_J! j_)A-aj>JI cjLljjj>. ( _ ;r a> i4ja^L«x. 3j_u£ 1 '*"* i L5j^>- 

CjLa^ LatXl ^jjj^tj dUj Jju ijU jcj 1 4_a^ \ * a (j^a-iLa t_£iJl La (J-a^tj 

La 4J ^ i n*n ij_JaaJI iSLLa Cr^l Cj Laj U U ^-l-^lj 

cj! i t .iLjJI jLCjjI (jLCa L^JJ 4j>-L>JI jl^. Lgj.il <"u ..Ij cjLaymi ajjt (jjjJeiJ 

.^^jj! JLa^s L^a Jiir" i n ) (_^jJI 4_ujjjSLIV! 

(_L^ 4_i I Mia iLa_a_] ^ I c 4_i_ij|jjSLI V ! CjLuj/L>J! ■ aj (jLcajV! ^La J^j 

oL^,L>JI 
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?ulmcUI JU3 JjUujJI JnTi'i <-suS 



4_ljjj_iSLI'^! cj! 1 1 uL>JI ijl jj • -""j <j-° ^Luij • «L^jJI I j/ a Lx-i 

i f II " <l l JL3 L$_]|j t_gj mi ill (J-2-K-Jt (j-o Lsjjij La Lojj ^ ■ i all ■ ■■ 4_ojJlLU 

^ J sc **( i u i a^js . (jL-ujVI (JjtAj Lo^ LsLaj < I J i * » I J i a » ^_lL*j ^ic SjjJLlI 
I • fLtai.il ( _ ;r 3 ^j^jJI t_xi><J ( _ ;r 3 sLajLtoJI sGlj-ii-j 4llaa«.^l a Sjja 

^Jl jj^oa-^^il pLu nl_r»J1 aJJt (Jjfejli ( " £JlJ& ^- litT j 

<j-° <Jt^- j-*^' ^U^ 1 ^-^y till jjj ' j-iS-iUlj SjjiLtll 3JLv j_a 

. f. J£ 4 I uri I (j LtujV I (ji^- 

^pjl 3JjL$JI 4c:j-<-a]l dJJj (jJI i^ljJI I j-H, c-jLci^>l JLUj^jj 
I JjJL>- ^Li^. i-dLufc (jl Jj-2j (jl LuSLaJj 1 1 *jj J La J_La cLuji^pSLJVI CjLijj/L>JI 
(jl till!} iJ3 _L»_ij . LujJij CjI j i i o j uig C)l i < oL»JI JL& jj-* I JJ rt 

I jl^s 5 )a . aj (jLuLuj/ 1 L^jL^i .iLojlj £Lu^_pSLlVI cjLjj/L>JI cjIjjls 

(_L^ ^ ■! 1 "_j 'J-^' ^ L^JLulSLal SjLjjj I j'J^j" ^JLaHJLi ■ La yj J i ■■ jjj_JI 
Cij a" i ill I jlj '(_Ll>- Jjlj ^^Li^. <LaJlL>J,l L^JLj^.! t_ij3L*lU Ja 4j*_uj dJJj 

w * - .' ^ j-4-cJI j i n" i— i .I ^ .(—jiLjj^'I ^jJsjJI cjL^u/L>Jt j-la 

■ oL^I *L<jJ 

LLaic lil 5j^)Ls- i JLaJI jLs-La jLCaVI tfjuii ji-tj (j! J-xIaJLi LuSLxj 
4jSLLs (j ii n-^e-l VI (J-o-tJ V iCjLjjj/L>JI tfJL^J (jVI (jjLaj (_gjJI ui 1 1 1 j-U (jl 

lit LULi iSuLiiJI 43ljjiij sOiLU (j^s /.20 jujj V Lu^l <4 T tKJI 

!5iaLCJI sOSLLaj jil I jut ,_Uc. 
S-LjjjJLSLlVI oLu^/L>JI J ■'^'al iriljjuli uijJI jll i^jIjJ^ LijLa lilj 

^cJLl ^Jl_t-a ^i (j^^" t n 4jjLoJL1 o JJt> (jl j^-fl-II Cr^- ^ ^ ' ga3 V ^_i_J I Sji^x^XI 

j»Ijl>. ^Li^ I , 4 - 1,3 Jjjj ^ !^L5-o (_gj ijuJI j-U Qjj i La i "j" . t_gj mi ill 

Ijjlc i 'I I "i <n j_gj mijII jJ.1 (jLa 'j jjt call Q3>" ''- JLa f^JJ •^tP^' SjUI 

U", , , Ljj-lLi (j^J^Lj LffcJJLc JLjjj sej 1 1 Lj^LiJI (jjs ^LjLt 

^^ij Cj La^ LtXI (j-o ^LjI_A IjJ^ (jjUjtjj i. ir^**i i n" (jt S^jLuaJI L^I_>JI i>J_A 

4_jLa jj-* * ^° LL)-^^ tl)' ^^1^**' ' > j^j ui i II ^c_tLa-L_£U-£3J 

IjjJa VI ^ I i C ljr £ ' '\ I j" ui-J Vj-Aj iC^jJI (J-»iAj 4-ajU a Q^jLa i_iJl 
.U^a CjIj 20 ^ JU}j V 4aLtaJI ,3-a ljL»- >LilUa 
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{ys 4jjLojJI 5±lSLI1 dJJj Ji-b j^-iia ijbt£:VI J1«j I juk j! liLSi Vj 

'"'I sc a i all tfJLfli dt-qjv _j]j tillUt_j i all ,j-u^Lo ^1 j-o^l ^Lo~V 
.t_££LJI ojufc JiAr.J 4jjiSLI.I jLlaVl i_sVI (jJI Lcs^b-V i«j*j>JI 5 U , „j", * , _ ,",< 
ojjfc (Jj^l jl LjjLvjJ iILu^pSLlVI cIjLu-uUJI 3jJ-£j dilj J£ LjjLs Ijlj 

j«j9j_JI Ij_fl> JJ-JJ lAJ""- (j 1 ** J . Cj Laj Utl J CjljLs-^M oJLfli (jja ■ U *~a jj-u^La 

IjLai Jfla j«j*j>- tjLa i t_gj mi 1 1 1 j-U Sj^l j cjLulSLaLi 4j ijl S aj ^1 _u ."-> 

'JJ* t-all (_gj uioJI j-ll jojoJ d j i ii it Li ^LjLfli JJuj i " i>i_flSL!l i- 1 1 iiL>J1 

L»3&3» 1. . I nl_>J1 1 JLA ^j* Ml 1 La-UJ t L lL aJe^aJ* (SJSEJ*. ^-^^^ ^J-* * 

j-Lu JL3 iLsLtaJI (jjj jJLS (^JJ ^Llxj i^ojauJI j^jSLI! iiZiLuLCaVI JjIMI 

. JjjJ jl CjIj i_iJl 4jLa 
j-JJ L#jJ_lj (j-lll 4jlILlII 5» LaSLl I jljJLa d , ,, ,tl SjjLitl aJJt ^.Usjjj 
^Jj*?" i n**iT1 cLLsj-ilut JL>. t jaJ*j>. ^Jjjj V m£ J-1 1 1 4-ajfcj>. j '* i ^> ^jLjjS tj^j ui t!l 

l. 1 1 iiL>JI Jjjj d-*^ j^j^J o' ^j^" ' "j 'cj-'JJ-^I '-. 1 < "b» (_gLi 

^LkJI (jj> \jj>. IjijJlstx IjJiS VI di!^ ^ a jLir~ i uj Vj tCij jil L^VTJiL^JI 

.U^a SjJSLII 4^LU (jji-ai. (_,ic juj-j V Lu LdJj J < jjj 
j_!.l cjLsLIs jJ-S-j (j! g-j^-i i uj Lu^pSJI Loj/L>. (j^Ijj (jl Ljjjl Lul 

Vj i3JjLfls jjjo. j^JJ J i aj i u i_uj/L>JI Ijuk jLtji j! ljjj>.^J i3iaL^ uijJI 

«bl Li^ i Lj-uiAj j iXjVl Sj^LII ^*j>. (33-^ J i^Lfl>j_a Lqj^jv ^J* ui i ^jl <lI jj 

.CjIj (j^iLa ^1 ^1 Jj^aJ Jijj 4jjLtaJI (jjs bjjtj Ijjjj I 'I l<j" i uj i_3jjj/ 
(jjSLj (jj i AJe-La] I (^^pSJVI i. 1 1 iib>JI I J-fli JlLa (jLs ilLL! j (J£ (j^s jai.jJLij 
. (j;^ 1*11 ill <j\] ^jLu ijy jl JU Jui-2j ^J-u J-*^l ^jl-^J (jr^ 
iQ^SLII IjLfli ( _ ;r 3 Cjlji^>.jJkl j^Li-u (j^-J '^i>^ L*j3jjS J i uij t_gj mi 1 1 1 jJilj 

j-ll (j! jjjsVI ' . ■y I (j-a (jL^ LxjjJ i^^-^ 3 ^' < ^^-*- 1 ^° Vj 

LajLj^c ^ i ii a ' (j-C I i eaj I ij-2jj iCjLaiSLII aJJt LaJLl^. 4-mAj tjVI 

.t_jbSLII I jut oj! Ij-2j 



164 



ft 



Cj^LcLilJI (jjs CjLla ^ ^!- :>,, J' Cr^ lSJ-?° 

3jljo.j » jjja j^JJ 4_ljLuijSL!I 4jaLLaJ! J^eX^ iSjo-lj 

Sjl U *•! <J— £j "° (j c tiLJij 3j_o-lj 3j o 

i <i ui II I (j '< a (jj^Llj (jjJ! 4_u^jj^j|j 

dalUll^U J,. ",^?2_.^tl SuiiJI ^it-»"im~ Vj 

JL3 (jr^' S^jj^tl 3_jjIj_>JI 2al LaJI J g <"i i ,i"t 



1 65 



>UbliSJI 6aI 



jjj^Lj i 4_jlj LlILa ' - ) I j La 3> ^jji^. (J~° ^ l^L)"^^ 1 ^ i J * ' ea 1 1 

.SjjIj^ 2JaLU (^Jl ^LuijSLII 4^LkJI Jjjjo Lajjjlj L^JLaT 

SJljji^VI oLlLoX. (j^a-tJ (jyj-k (2>C- liUj (_Lt-fl3 Lg-iSLJj i4jj|jj>. SJaLU (jr^ 
3JljJl>- CjL5jjj>. *Lu ( _ ;r 3 CjLJUjlII tfJUk (j^. 4j>oLiJ! SJaLLaJ! 1 ij i4*jLTlU 
Sjjjj-UaJI jjx. SJaLLaJ! ojut ^1 jitjjj/l Jjjlj j<u 1 LgJ 3_aj^U| SJaLLaJ! I jj'a (jjjiej 

JLxujI J <" 1 n" 3_uj^ SJaLU L^Jjjo jls L^j? L»£ ^ . ..->JI . . 

.jJtJ! £\1 ^ (jiuJLJ (jill 3 ni^iU liJI fl ( jntl 3JL>. 
(j-a-3 , 2 al LaJI £3-^3 j_a ^^^S: j_La_cJJ 3jjL& «La3j ^1 l_L& j-a^l ^LHjejj 

L^JK i"iLi SLpJI .s^^-j -^j^*- 3 l^'^? ^j'j^* 1 ^' ^t!- ^"*-" lt*- 1 ' o' *— sjjjlU 

LjjajjjG S^LLaJI £ L«x9 (Jjl 1 aJ Sjjj_Us joj-xj J^jJI cLaJLj/ (jul jill (jV 
J2j (jlj Jj V Jij^^I! ^'j^ 5 "! (1^ 4->>jLi!! S^LLaJI (jl ( _ ;r ULA : i ijjjsjJI JjlJ-XJ 

■ 4-»_o-cuJI i—t^J 3JL>. Li£ o^^J! j^^J' 

^ (<*>j_aJ1 ^Jl * tl)3^ *— ^rj- 56 - 5 ' f< Lali * rt J-xC Lij ^tH^H J-*^^ ^^^j 

.(jSLxJ La Jjjl LglaLU (jjSo (jr^s- ij^LtalJI ^1 Lg-La 

(j-Lc LUsjL»3j La>1_o.! dJLlA Lul^-^J i3-jj>JI S_lLtJ! ^ >Lna 
tj^it! ^Jl (^jLCILs .jlj-a^VI 3^ L^Jj SL^b LlU lt ^JI ^KJ! 

. I j '.I t^2J ( 2 ) _a VjU C^jJI J^is 4jjLtaJI ^ bLpjl dJLL* (jl I JLA (j- 1 ^ 
A % j j tl (j_a 2 al LaJI (_^^Li>- " i ul w I c 4_2jl_aJ! 3jJ_2J! oJ_A OcjL^ Lxjjj 
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Jual C ^^-^ J (J-° ^ ■ ^ c 0?"*^^ L>^"^' Jri -4-1 (jj-'k (jP"^' 3-4-1 

cj^LuVl ifljjlj i4jl>Jt ^ 2JsLLaJI ir^ia ^SjjiIoVjUJ,! clJJJjtJ JLSj 

4j^jjJ| 1^ ,>>\j^.\ ^ 2JaLtaJ! tfjuk (j-a SjLa^U 2_pJI Sj1=JI 4-ajLj-l , ^ jJ! 
11 1— a * gi j « .Ullj (_^>-l j-iJI CjVjLsJJ aJJt JjLuj j«Jj 1 ^ a fa *- 1 1 

.CjLlLjjlII 0J-#J ^J-2j (jH-II sLaJjjJ,! CjLuj^>J! a_^_Laj| i_dJji£ cJjLu L^jSLIj 
LjJiSLaJ SJajJaillj 2 11 « all CjLljj_>JI (j-a j-u^^lr <-Sj-«UI (jSLai JL3j 

^JjL-o^JI ^* i (jSLal Li^ iCjLcjj-iVl (JiLa cj^ij^tHJI 1 » ^LjJlJI 

LgJjLjj SLaLtaJ! JLj-uajj (_^>}li=jL-uV (^"J! (^jLSLII ^ 2_ajjr~iinU (Jj-^'j 
(jiaju rft^aJ »l nUtl ^Lai (jjjjjtoJI jLii Lx-a i*Ll>JI 4-lL>JI ( _ ;r 3 Lgjijjjjj 

CjLu/ljjJI Cj-Lu JLSj .CjLlLjjlII tfJLA Jila Lj-tlc (jH^' (J-uj-u^Ij ^£J)LlU 

«j^>J! 1. 1 ^ j j Iajj 2 al tail sLaJjjJ,! Jj^tll! illLiLa-g J-J-«^>- 'L'^ 

.<^»Jt <j5l£j| ^ 22LUJ! juLp <>c ajji^t 2_jij>>J! ^ 

i«Lj_L>J! 31 j! j as * j i n 1 1 ^3 ^-1 1 n" iJSLiUJI 2jj 1 d ' " q 

t>jjb (j-a (j,!^- (jLjuV! p 1 U3. ( _ ;r a jljSLII Lj^L>- ^j^**.' Cj-iI^ (jlj 

.3jL>.!^J! 4_lL>JI (jjj (j-a '/20 ^x-i J 1 -»~ JL2 CjI 1 J 1 11 7«JI 

^jt^" ■ uj La ,jjs jjjsj j^JI jjs-V! jj* ^Llitj (j^JI (jjLCI! (jLa iS^LUJI (^ic 

l_gj_J! «!j_«J! j i "1 * 2 La tl £j^a 4_ajJLj La ( _ ;r L^. 4_La Jj^iitjJ iLSj^eJ (jl 
iOLLlj^jjj (jjjtjj CjIj J-utj-ij^ (j-a Laj i^JJ (J£ (j-^' (1>21SJI 'l-IjLuj 
.2_pJI 2_jliJ| cLaJij-'i 1 iU (^jJI (^-uL-uVl Jlj^jJI jjt 

f V >U= L^JJLJJ 

J_£j 1 'I 1 11 aJ ' c ^!-^ ^-ijsLSLII 2_^LlaJI {jja OuLi (jr^ iS^^z! 

jlj 1 2 A I", ^ 1 1 «Glj j (ji_i j^2j 2^|_uijSLII 1 tajljj II (jlr 4_l3 2 al Utl 

I JUt J 1 n^Qj LaJUC jl . U 1 1 j . 1 1 ^Jut J-2=-u LaJUC 4la j I La 5 4^LtaJI i)_LA 
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j 3 llj (jj-jj_SL!! Cj!j j jjl-j J«-jI_jjJI iJ^Li- £ Lj-3 (j-a-^jt 



CHO 
I 

(CHOH) 4 + 60 2 = 6C0 2 + 6H 2 + 3J>LU 
I 

CH 2 OH (jj^, 690000) 



Cj |jjj^>- j-jjju (jr^ SJaliaJ! (jjs lj j j^ lj JL3 4ja!jj>.l JuX. ^ la «j 4j^/ dil 

. i_SjjjjtaJ! OJLA 

3 J in<Vl ji (Jlj-^^l oLd-aX. 4iikJll SJaLkJ! 2Lui£ Lajlj) (j^Lajj 

. SjLII (j^o i^j^>- ^Ij-^j- J '** 3 * ^ ' -' lS^-" SJsLLJ! (jjs j jl^JI di! ju 

. Cjl_a1j^>JL) 1jJLd_a 3j)LaU ^^yjJj-^J! (jj^oJl jJt VjJt £(_£jjv ^1j->JL) I J 

180 m^jI i ii i Lj3 ^-Aj 0-3^5"^?'^^ ' " (j-* ^lSjP* f^L)—?* iBLh-^ l5 
.jjlui 690000 (^Jl^tj jjl2j SJaLkJ! j_u£ jjls 

I JUt qmJli I J j a jjj^tj 3j_a Ltil wjl i Lajlj) Lull) (jjSLj jj£^L>JI (j-a 

i^LlaJ! (j-a jjlII! jj-oAj (J-i-ojcj LLiLa ij«^>- 1 80 i jj£^L>J! (jjs jJl2JI 

.jjuu* 690000 

jo_1j (jr-i-JI £Lajj_IaJ! (^i^. 4^LIaJI (j-a JJ-2JI I Jut jji^ 2 - 1 ' -*- < >-' J y 
a J i il^VI 2 j I -i c 0_aji t\j i n'q ijj£^L>JI 5 J i .1^1 2jl »c ji ijj'j^ 5 "^' 2jl 
(j I La h SjaLLaJ! (j-a jJLill jj-oAj (jLfl lOljIaj. SjLc (^i^. ji iSjLs-lj Sjlaj. (^yi^. 
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Jl-i_ 



jj^j_L>J! Sj i ,i<Ll 5-<l>J! O-a^S Ijl 4j! I jut (j-tfJJ . *U!j Q^JjiU! 

O I jJa-aJ I A i jjU C^jI^ I -i j a i«Ltlj Q^jj£LII Ju i n^l (^-i^J <LaLi 3 J i <fr\ 
(jl J_i V ii>Lij_£j (jjj-^ Ijufc (j-u-i-i (j!-3 i4_JLjj(J! aJJt LtjLalu j_ jr jJ1 

! jiLul 4joLcJ! 5 U , „j"l I j| ^Uc^j O-aloJ La^a ij-«-<-u 690000 w La 

3j^o SJsllaJI jjjs jJLlI! ! JJt ^! jiejj-J 5_pJI SjJjJI ^j^" ■ ■■" 

1 " ' I j ta 3> w I c 4JL1I 1 11 11 3j 1 n^Vl 4_lLqX «lj^>>i J 1 a flj (^r^ Ij-^Jj . 3jL>.!j 
i^lSLs-"^? I ( _ ;r 3 4jLc. 4_aSLs^a ib^sLi. i—SjjJi C^>o 3 jLc dll j (Jjtij • JLnILa 

jj 1 aj (jSLa-i . 3 ^Jaj. <LaltaiX I 4jaliaJI <■ . Ir I ^1 jLa-" 1 J (j-a L^jSLaJ 

3j!j-j>. «L>.j_} a * se * J c!1l-lj > . 4<La_LL>JL1 4_jj1j_>J1 CjW! cLi (J_a_*3 
LUsLiitjl iSJ^I J j i i~,t~ ^ ^JLir" 1 ,iU j ijlitil! J I jLiJ! Jla , „U 

.^jL«J! £j^=-a ^1 "Uj^C (jjJ <>Jj!> j0 Uo^itla 

( _ ;r ^ (jj^i-lj a 1 \ 3j!j_>JI La^a (j^l (jis- J^-l ' ^ ^ 

tilli Cr^-J iL^uiij 4jLiJI Ji-b liiljfT 3^>3 tiJLat Cnnjtj .^yjJI 

<3jlj^>. S-Ij-a (jJLc S^LLJI j»I jl^L-u! ^jU"i,,i" V ^LpJI ^uLiJ! cJi\£ lilj 

(JJa Jj i"ill (Jj-i JLcLvuj (jl g^UaJ ' "~J 4jaliaJI (jj^jcj CjLljjja- *l_Li 

(j_a j-_jjuJ1 jtu La-^-a 4_t^ j-jJuj V 3j!j^>J! «L>.jJ (jl (^1 i3jlj^>JI C^-llj ^LliaJ 
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»UbliSJI 6aI 



, ; - 1 1 j La a. w I c liUj J « flj i2j3J_JI w j" * ttJ *l JjlJI SjLt^i CjLJLaX. ( _ ;r 3 

■ uiC liiLlAj . CjLajj_l^/l (JiLo 4c jJHa SjLcLcuji (_Lal dll j (_ya 2_ajtir"i i n a 
^jjijj i4_l>JI 4_lL>JI ( _ ;r 3 3 J i n^Vl CjLlLiC (jic JlcL-uJ CjLxjj-i^l (j-a 

j^^C ^HijJ iclic V _}jL?e_a Jl>.1j (JcLcj ^ljj>.Ll CjLa_lj-]^M jj-a (J^ 

2 j| j i (_£-!>j-J (jH-II 5—i-S Li-<a_iSL? I i " 1 I j La >J I (j-a 3 1 1 .il i ."ia . - <\l <~ I A*. 1 1 ajjt 

j j i (j-jLj t^-IJ - 2JL>JI a j_a ^ jjja^JI jjkj - «.l jJJI Jjjo (jJI j-aV! 

. 3 ^Lai. 4±iLLaJI (j-a (j^-«-a ,J^LLa-il *LUj U5i>^-" 

fj ■ iuLD (j^S ' -SJLa=-a l_J ^L_uLi *Ll>JI 4-lL>JI (Ji-I J Cj^LcLajJI jjLDjj 
Cj Lj^*C i nt I j j i Cj Laj^-i^/ 1 (_>^ajLj j» ^j^/ ! 4JL>.jJL ! . ii^Lj (Ja. Ij_a 

j* j (0-J i3Ja_j-ui-j II Lg3ljL>.J (jJI CjLuj^jJI «!>>•! (jiutjj jj-AjJIj 
2 La ■ ulj J 2 La-j ■ ojJI olj^.jJI tfj-A I a^/a. JLuiStjJ jLUIl jLLjJLlJI jLila-j-U 
(jojj^LJI JLu-u^l (j^-iLj ^^j-JI (jaJj^LJI (j-a (J^ :t ^ J '—^tP* '^-^Li* ^— ) L 4 ^> J ' 

. *LU ^\ qjs L4J La Jajxlyj 

tfj-A (^-3 3_2JLLa_LU 2 al La 'I vZjLJLajtJI tfj-A £jl>i (<u»l j' Vj 

j j "n "1 3j_p.VI .ilj-tl . «LUj Qajj£L!l J j 1 .i^l (J-ujJj iCj^LcLaill 

. Lg-La (j^ajjegll j&ij (J-i 1 LgJ <l J a it I iCj^LcLajJI iJJt ( _ ;r 3 1 ^'a 2_a jLc j| j^a 
CjLuj_>JI (_>^aju 4jjLuij^ Jsajljj 4jjj& QjHiej L^jLa 4joLlII 2JaLLaJ! Lai 
1 2 a I La-11 2_jjL>JI CjLuj^>JLi I j"j 1 1 ■■" (3^-4-1 (j-^IJ i(_j^>L>JI t_ij^jjJI dilji 

CjLLal uj t ' d-Llg&ja ^Jl ( _^aL>. ( 1^ 1 1 nL] LiLlj Jjlj 4^LLaJ1 aJJb ^c-lL-uj ^Co 

.2_pJ| 2_JJ»J! 

^a_Aj 1 u -»J1 cL^LLaJI j al us-A jj-* L-'-J- 1 JJ^J ' J .'**' * 

^o_i-uLj * ^ c a >. jj-* O^Al)^ CT^i ^^-^^-^^ aJ-A ^5 ^ ' S * * 

(j_a sLjvjJ ^ 1 r JJ-JJ 4_jlaj(JI tfJLA ^1 qjz jaCjJI . liLiajj-iaJI 

I^JLc j 1 i eajj ij-fJ^ J^>- (jyJJ Sj ii» a cLLii^JI ( _ ;r 3 L^jl VI i4Jal i iu II 

J-i^^Lj j«Jj iCjLajj— l^/l (j-a '"'lj uiC (j-l^ J-*JJU (_^J-II 4jLjLDJkl Cj^LcLojJI 
iJr l\ j^>. O-al J il^aj J-tJJ 1 LhP"' *1 L^JLu^jLoj ASjJua ^1 »l aUtl 

. LaLc 

dLLSjj-LjJI a 1 a. (Jj-><-i 1 jj^aJL>JI SjLt^l sLiiajtJ 4_uL<JI 3 jJa^JI J a uuj 

(jr-i a a. J-a j^i a">- j-A j^i- 1 t_gj i^f jniiN ^1 
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a o 3> » dJ-j^ "1 i ii II a o a* ^yta-a-oJ i *1 J ml <Jlj-^jl a o a. ^_i_ul_i 
<_2jjlj 4_ljLj_«_iSLI! Cj^LcLcuJI (j-o (_£jj>.i SjjJ ^1 J i aj Ll&j i<(idLujji-<lJI 

^JLjlII 1 ^ A .^."C ^Jj gj ) , i « t j_u_u^ 3jj^» Mill ^3_i_uLi 

, (( ( j_u_lJj^ j-)L&j J r n)> (^LLajj-jJI 
jj_a *Lcj_<ux_a ( _ ;r ^ (J^s-J-J lLLjj "i i h 11 o (jl Jj-S-l (jl l_Lfl> LuSLajJ 

(Ji. J_j£ JaJu l£>**' *J-° ' ^.T'J ' "I (J'j^j' (J 1 "" 1 »*■ (Ji5^-V O <3" '"' tU^-^Ldx!! 

a o 3> c.(j;j-j?E_) 3_i^>^a_IJ (j^jj^LJI ^-ilj^ 3jU_u^i jclu La_u-) 4*LuLj Sjjjtll 
d U i ,i\ (jlj>.Jj JLtgJI ^'j- 3 (J*^ Cr^ l U5i>^-" Ju-ui£l i 'Ij'h i .il 

.*UI 

j_£jJ! 4-aJI i nil SjljLuII <-.\l c I alllj 3 J i Cil jUr (jl w »jjUtl jj.aj 

OJL^J CjJLa_j La_3 i SjJaj. (^yi SJsLLaJI (j-a 3^-^ aJ ' .'"*"' 

4_i_L>JI I j ' " I j A* , ,." i SL^jlj^j-i-l j^jJ ' ^J^J < I J ' a " La 5 Sd'M Ull 

!3ja-L>JI LjjLiLaX ( _ ;r 3 I J 1 1«" i iUJ ''-^J' 
( _ ;r 3 j_j£^I J i a a 1 1 L#J q\£ ' ^ Laj i u-l sLlLojla Sjjjcjj »l nUtl (jAjlj j»L9 JLaJ 
a * 1 (j_a Sj j i i r~* ^ La 9 £_U^a_j l^a_aL3 Jui3 tCiVjl i n"ll (_j-l£. 4_iL>.^1 

1 jut ( _ ;r 3 (jua- 1 n^^fl jLc. (jjs i^jL* jLu j!j-oLi ! j_oLja j<u l_Lo 3j!jj>. «l>-j j 
djLjaj! (j! iSjjjeII! ajjt >!j^>-Li Ij^sla 6^'- ;L " *U1«J! Jaj.V jlsj . J^L>J,I 

j^a^aJL>J1 3jU_u^t cLjJLcX, O-oJl^j 1 qK LiJtJjjG J-^-i (J^-L^Jll i _ ;r 9 t J_l 

.^_>J1 g j i u til d La i ul^J 
(jljjj iJLjJ,! I JLfl> ( _ ;P 3 jo^j^cj C^jljLuj iJaqjJI I J^j »l al«JI i 'I i n a] Ji^j 

2 jj i ea « 1 1 Ji£.ljJjJ! (_f JL>.I jLsoVLi j»J-2j '"'I a i ..jAll CjLijjI (jl Jjlj La_i^ 

i« Adenosine triphosphate)) ((CjLcu^/jAI I ^^iii (ju^a-b^l » ^ n . .u LuaL>. Li£j_a 

(_9 j^-Vl ATP>» iJLUI i_3 J^-VLl tuL^jJll ojbt Jla (^Jl s LiLlII jjj jJJ 

2 » ■ 'I i sLpj-jiLII »l g lr L^JI yjijj 3_^i>.Vl 3JLUL 1^0,,,^ (jJjVl 

: SLjJLUI S-iiLLajSLJI 
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NH2 

N 



N — ■ N ' r 



N • N ' OH OH ™ ° H OH 





CH-20-P-0~P-0~ P-OH 



H H V II II I" 

H'^^o^^h O O O 

ATP CiLitu^ill <_yJ^J (JtJjj_jJLijI 

2 al La II j! i4jJL«JI LgiaLLa J a~i i ,1" t^LaLLaJ! 2_JLc JajljJ (~) 

(j^o S^oljJ! 2Ja|_LaJ! (jj^^ Cr&Z 2_jjLLa-J! j_U d j uu ATP 

(jlLaj (jl . .." ^jJb^ i4jjLuijSLI! L^lajljij j^?aL>J! jl «l jJLl! 3 j 1 u£l 

(j-Aj I j<jj ->"t LguJI ^J^V >ila I jjUv.a 1( _iitaJI J-lC 2JaLLaJ! i>j-& 

Cj Lc^a_a^?e_a ^Jlj>.I 1 La ij J (jj-^-Il 4_La_]1j-J1 j i ^ Jjjj-La 3_}Lc lLLJ!} ^J*^" 

La ^1 id^jjJI 2_j_2_u L^LajjJ 2 LaJtjJI j i uS 2_j>JLiJ| 2 al LaJI w La «" 

(^U_u^_ujl » /cj.uLi 3jLc ■ La ^a , •*>! A , ,.j'a ^xc^^s^a ^_^JLc (^ooJt-i JljJl>. 

oJ_A q-x-lm SjLcl . ADP» «j_aj_ILi L^-j-Ij J_aj_jj '""'I a i ..jAll ^^jLij 

3 Ju J_>. . " < 1 A , ji cLc^_$j?e_a *_o A DP . " < 1 A , , . ji A M 
.ATP di\ n i ..j-aJ1 J^j-jj-ujI i^LsLLJI 



ATP ADP + 53U= 
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SjjLLJI sLuiij ^1 culijJ^J! Jilljj ATP ^Lfb>^- ^ 2J3LUJI SljJLc 

J^a-I-S (Jj^ao ^^-lll Sj^pJI CjLlLsjlI! (j-a (Jj^s-I d jl or ^1 jl 

.3_pJI 4-lU»JI 

Jjal CjLljjj>. ^1 J^clu 1 1 La (_>^JtJ ATP CjL-ujj>. u ta «"' LaJ_c£.j 
(^jjs-I 3j_a I j .". SjLc (JIjjcj (jjJIj iADP ^ q i i"l SJaLLaJ! i ii a Lg-La 

3_iii»JI jj^i^JI 3jlui£! ^ S^LJI 2JaLUJ! ^lji=^L> ^ATPcUlljjo. ^1 
i3_jJLc 3» LaS! j ^-tP , <J' cr^ 42j\ i ,ill 2 al Utl Jj^so 3_jl^c jojjj .2_pJ| 

. S^^jjtl! Cj i V! i aJgje a ( _ ;r 3 Cj^Lj^cjJ! OJLA JlLa 3? Lo£ Ij-jj^ <j-*J 

(j^o !jJLS-«.LUj Q^jj£L!! J j i .i^l ^l-Slai^ 5 j i ,i^| 43 J i .iM J-t£. (jJaaJ 

^li^u^AJ! lljj^. 38 (^Jl ADP 38 Jj>al! <Kj 2J>LkJ! 

uixj-t--yi jj_a S^jjj^a jj-u^ljj (jLu £-a LtjLso! (jjjjJa liJJij ATP 

. i " >l n < ^ ^ T 1 

(j_a jJLS (^JJ ^^1=<^ ATP pi a ■ "j all (^J^Ij (j-o tSj^- (^-IJ ADP .-.I A , „jAII 
(^j^Sij tji dilj (^k: (j-Lujj .Cjljtmtl (j^s I 2000 (^Jl (^Jl J^aJ 2^UaJI 

I jjl^ 456000 = 1 2000 x 38 
iTjI j <inll (jj: 690000 (j ta »" Jj£^UJ! tsy^l 3_LalSLII SJl^V! ^\ Ujj 
cjl^jjj>. jj-* 3 L^j^ CX^^3 4_uLij ^ (jl (jj-" 1 - 1 i-^-A 4 l_Lu q\ ^ m ii Li^ 
^Lj-jjjj/I ( _ ;r a <■ u i ulu jj£^L>Jl (j-o 3 j i n^Li ATP i~»l a , ,,j Atl (^jj^lj 

Loji_Lc: 5_lj>JI 5_Ji>J! q\ I jut (j-ijLjj .4joI_LII 3_iKJ| 4^LLaJ! '/.66 j-aj 
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(jl JjUxj j*» dil j (jlr j i^jL-u I j«j Ltaj 4joLJI 2al Utl j , .V, £jj 
^itj g j 1 11*^1 4-lL«x. ^3 dalLaJLlU 43LLaJI ajjt, £ya (jSLo^a j J3 J-^W ^J^" ' 

S^LiSLi jj^jLlSJLj 1jl>. *LjJLc <U-uij (jj-Aj * L$_La /66 3^-1 (jj\Hjt3 (jl , ,." 

J 1 ^ (^J! 5_aJLa-"i 1 11 U 2al Utl ( j_a '/.30 (j_a jA£l (Jj-»-J (jl ^J^"' i uJ V MlLo 

Sj-LaUs SJVj JjlJ £al_LaJI aljuscluil ^ JjL^II I jufc <jf liiui Vj 

ij-tt^ ,2 A I ", A. 1 1 L^jLxL^c 3_pJ| 3_lL>J! L^j jjjG (__ T iJI SsLaSLII jljJLa j_Lc 

4_*jLTLtl a J 1 4-lLoX. L#j jojj (jyjJI d -tajSHI (j£. (J»l 1 n"r I (jl Lut Li! (J^eJJ 

iiji^o L#j| j»i oLJLojlII «JLA 4_i3 JlJJLao (__>^aL>. (jlSLo liJLufc (_L*J 'JJ J . 

(jl JL>J,I I JLA ( _ ;r 3 Ojjj>.| SjJiJljil CjLj/IjJJIj Cj<pe_JI C^i-U Jiil 

4_t-^L>. CjL-llc> J^>.1j Lq_j I J ^ ^ " Lfe^JLL^aj (j^t-i 5 J 1 11*^1 CjLjJLaX. 

^5 ijJ^"i uU CjLxjj-i^M jj-a Ijj I JJLC (jlj i(( Ljj jj^£^ILiX1 )) ^cj-uL) 
Jjj-Laj 4_pJ! LMiJI (j-a Ljj JlJ^^ILlLI CjI j i n~w ' ^ a (j^-*l J^9j .CjLlLjjlJI 
J_i_c i(_£j\^JU La ]\ *j S « l_j^L>J! jJ^>- rfl J La >i I (_£j^?e_i3 i d Laj i * cLlLjjla 

. Cj Li_U_u_>J I QSJb £-4J>U i4_JLc illLc^uj 

4_La_u_o^J1 ^1 ^* * iL ^r^JJ^^^ ^-a CjI i h-»JI aJJb CUju J_^£ 

'*■ La j i i(J-J-3 (j_o LgJi-C LuJijo (_yJ.II dJL_>" i nil ea i a. ^jjs-VI 
JL3J . (j^? - ' u^VI jLc. (j-a jLu 4j I La^ (jU(-a JL>. J-l^. J^L^JLI SjIjjs. 

jj^La-i (_5-jJI cj^LcLajJI j-j-«^>. (jl iSjj^tlll tfj^j IjjsLS (jjj-II »l nUII lLsj>.V 

i(_5^JJtXI C-t-UjUjI (J_oj2_L)J i La 1-4-1 tLiljj"i I utl ga o 3> (^^5 I j * 9fp 

. jLjJLU (j-O ^>J-"I (JjJtAJJ 

^.lll 4jyL><J' CjI i n->JI ^jJt Ljj Jijj£jILiil (jl Olj-il Ji^J 

(jiLaj iiJJj_ij 'S-j^l 5_lL>JI ^ L^^Ualj 4lLLaJI (jlj-^l ^Lji^c. tjJtMJ 

iSj_o 240000 j-^tj i>j j j £ ~ j-Lj-j j-!' cr , w iP^-'V MJ^'JJ^t!^' Ci^" 
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' ^ J J ' ^ **' * tj' Lj-i Li£^ ^j^Lj^j^j-JI (j-* ^ ^** r * A ^-ui3»i jj^?e_o o-uuJ (^j-^-s 



o Jjjj Vj . jl J^sJI J^Ja ^yic 6-° Lu^j^JJJ-tl 

f JL>" u*^ 1 * JL>" mi I 70-60 Ljjjj^jILJi.! j! jl>J 4j*.jjjJ.I 3 j u»c VI ,j-a 

^ ' a i La 




Ljj Jij ^S^ILiX I 
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~" Mbocco 

i_uj_u i I i aj I 3JL>J! oJJb 4j| Ja 3. j^ )j i2_aLc 4jj>JI 4-lL>JI j! JL>. 

4_i^e_a lLIJjU j-ojjuj i4_ul_ij-^ I i> i"i (J_a_>u Cj Lc^_aj?e-a i d J i la 9 CjLc ^_aj?e-« 
i U j -»J.I >L1.I 4 ^ -vl j-a ljr £ lJr ^.j\J>J\ U i .ill J^Ja (jr^- Jd«J i^lxil 
jjjvjJ.1 si n LI 3 i n a^La ( _ 3 ii.!jJ! ^eJa i oJI J^Ja O"^ '■*-'■*-> iCjI nj i n->JI 

j ***( n-^o i nil ^JiLa - (^j>.j)j jl_l^J!j ^j^j^SLlI jj-* 3 ^>-^ L^j2-?L*11 

.(j^jjIj-J! (j"! i ..I i .i <j1_i jl Jl>JI Ja-mj u liiljjj i«.LU j^c 

4jjj>. L#J L^jjj£jiLiil jl jl>J 3jjSLU cjL5jj_>JI ajjt (j! (j-a fs-^-j-" 

(jSLfl-lJ 'J-i^ (j-^i LjjIj j j" t j t_4j£jjJI I JUt (jl VI i La JLa. ^1 4Jij_>JI 
i_Sj|j_taJI a « j I I j i aJj «"' JLt£. jJL>J! aJJt CjLjjj_>JI a I laju JjAi-VI 
a * 1 (J_*_oJ I j ' a tj ji i4_u^_t-aJI Jjj?^ CjjL>.^_aJLJ L$_tiajj-*j (J-L« t4_i-aL>J! 

VI 

aJ-tb O-aJLa- "i i ill JL3J . CjI n j in ->J1 aj-it jj^s-lj) J)j^>.jjU ( _ ;r ajA^JI (_£j-L>JU 
i LjjJLijj£a_<_Lll Cil n j i ii-v (Ji-lj) 3j)^>.jjU (JjIjjjJ! J i -»'» ( _ ;r 3 jAjlS 4-2jjJaJI 
CjI nj i n-rlt j^jjsjA^JI (_Jjlij>J,l (jx. 4jjI jdl j-^c j JL>JI oJUk LjI-Sj J ' ^ a (<u J^J 
4j| ^ i a3l Ljjjjij£j"n nil ( _ ;r ojA^JI JjlxJI JjJLso JU\cj .(_gj^jJil JjjJaJI 3jii 
(^y-UI di-jj**i i ntl a o a* ^Jj-^ 3^""**'^ f^J^ C?^^ CjLajj- 1 ^! <■ ilr I (jjl^. t_^-tjt_) 

.4}aLlaJI (jilaj 

Jija (j a ijo>.V O^J (j-a I ^ n-r-w jjjlJ Jj3 LjJUj^alull jji h^j] jjaj 
dJJj) J « L^_il jJLotj sc -»JI ( _ ;r j3 J^L3 jjSoj (jl_o.V! (_>^-»J |» flj u 
LoJl_uCJ . L^_i Ja_j_>JLI 4_j_>JI 4_jJL>JI ^jjAj^**M i ii ^l-Ll ^j^* 1 a I t^alLal * 
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Jlj>.j jJis iATP CjI a ■ ujAll (^^ioJI <j-u.ujjj.il i_ilij_a j\-^j>IL> Lajjj liaLujI 
ATP 2 al U tl (_^j-o j^JJ S^Ljj JLt£. IjjjI? i _y±j£sl± Ljj JUj^jILlU j! JL>. (ji 
I J_& (jr-iiii JLt£. JJlajjj jl Jij»JI I jufc cr^-j" i ii j <j-u>. lJ £ I L^jj-IJ 

cj! a j i ii-v SJaliaJI (Jj-><-i (Jj-«-o jl i n^^l (Jj-«-o (jl till j (j-o jjlljj 

i ajjtMl Ij j l.jLajx.1 J-sjju aJSDj i^ljjJI (jlr Lblj q .h1 i Ljj 
Jj-b ATP 2 jl La II S-^J- 3 j-i^H ^^j) J ' * * q "— ' 3ia_pJU 
(jIujSLiia it_i£j_U Ijufc (j-o >J^j-tl * i aj I «j>.L>. liJUjt Jjjtj V i Ljj JUj£jILlU 
Jjjjjo (j^Lc Lgjj JL3 dJJ jj a flat '"'a ijojoJI ( _ ;r i5 J-23j CjI i n-»JI ijjufc jJL>. 

cj! ojin> Ji-ta ATP cjL1jj\j>. j\j^jj Jij Lojii^j .dil jJ ^jjJ V tii^p. SJaLtaJI 

CjI i n-»J1 jJL>. <jLa i^jl_>JI 4jr I| L^la ^* 1 >. t-r i nt «L^_uj Ljj Jij^f^LLtl 
ijjSjj (<u5ij»JI ( _ ;r 3 Ljj jjj£jILJil jl Jijj dJJjuj . JJLdllj dLi-jILj/VI Ijuj 
^^iH- Cr* o- 3 ^' O^^i^ Cr^J 4^LkJI Jj^J Wl)^ 6"° ^ 

•i5>lS>- ATP 

i_a^j_laJ! a_jjl jJLa ^ j I i c SJaUaJI ^Lul ^ A i c [jl till j (jjs ^ ' 
SJsliaJI JjjicILi j»J-23 V CjI i h-»JI aJ^S t Ljj jjj£jjjJil CjI o j i h-*_i aja-pj,l 
UaLjjjl ■ La pju L^ILajJaj * I ( _ ;r 3 I j~ j I I a j| L^jjjljj J i *-2j>JaJ 

I r 3_lL>J| ^jut SjJLS (JJUjj 'Sal Ull S_pJI 5ji>JI iJJ^i lj-^ 

.ATP CjLaj uj-all (^^LjJI (J^jj/jJjjVI CjL5jj\j>. (j^s SjjSijil CjI_l«SLII i- i se i u 
SuiiJI ^ > i" i iu (J^a ijj^jJL>JI S j i , 1 ^ 1 ( _ ;r Lc ( 3 j < " I « >J^ LhA^ H>\3 
^j^s-l j-i^sl—i^. dJLLt (jl j»l ' ' La ^'a CjLjj'C i nil 5j i n^l (j^s I a I U 4_l>JI 

S4J2LLJI (jlc- Jj'^^H (jJJ L^ia ^tjii"i i n" q] SjJicil (jSLaJ «l jJLlI 
i4_lt>JI 3 j I Till 3 1 1 tolls 2 al Ull LaLt ljj ir-ia j-ftJU jj-4jj| (j! dLi V 
^^ill 3j3LIaJI (jjs J-f^ LaaJI jjjjt jJI tfjuk (jJLc J-*1»J 

I (j ifrJL>. I '^^j ' ajLJl CjLuj^>JI jj_a (j^. JJ jj-a 3^Lc ^j^-AjJI c_(^jlua . L^jJI ^L*L>o 
La-^-La ^jlilllj t^j-jj i imI "kJI (j^-AjJI ^j_aj>. JL>.^jtj ^IjjJI ^^j-Lc dulj 

ijj_A jJI jj-a £j^>»JI I JLA^ i^j-LAjJI ga i >JI J^>« I (jj-J! (j-^-^ (l) -0 ^J^J-*-^ 3 

Jj L*a_aJ I ( _ ;r J3 o_j_r»JI a j l-»JI a-ajij-" i n" i_gj-!t >j^>JI jjt i ( _ ;r likjJI a i >JI 
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^ J i >■ 4-C d_u J-J-$-I 1 d 1 1 nl i nil OJLA w ^**' *" 5JL>J1 £ Jufc ijr 3 

H H H H H 

I I I I I 

H-C-C-C-C-C- COOH 

I I I I I 

H H H H H 

I I I I 



4j- i ii (j-a JL>- (_g jJlj «L3jju (_g jJ! J-)l '"tlhO ' "J^ W" 

w I ' a j (<u-ul SjLc Q^jtjJ! tfJUk 3 ' ''^Iw-^'j 4_uLjJI 

.2L3jJlII 

^<s_^J j-Liul jjaj i^lLLaJI 3^^! 5j1>J! ^ ^^LajJ! 

j£LI! CjIj j (j-o (If^jji " S3 1 I j * " ( _ ;r 3 ^sjj 4 2 i *" a i^iljJaj. UjIj 
4_ulilJ1 SjjJI ^-^i- 1 '((Ji' ,n ^5^^^ 4x.^_oj?e_a) d ^ ■ ga o >JI cLc^j-^JLI 
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.(jt-Gjj) jljuLs-l 4_j_LajJ1 

(j" ~»* i(jj_ij_SL)l (j_a (jrt^J^ jL> ii <ij ^1 ir^Vl (ji^ <i-»Jl d"il i ill i ii Jjia JjSj 
jt idLUj Q^jj£LII Jj i n^l jjr 1 ^ (j-^i (jiuuJI I jut J^e-b J-a^l (j fl" 'J 

4jj_L>JI <"«\l c I A" tl jAaj ( _ ;r ^ Jj-JU d 1 1 .ii i nil J J ' ^ a ^ ^ ^ J^itij 

q 1 se J Li I J_i l_Li I l_LUsj_3 I j)l J i .ii i ."it, I (J^. LjjJ I I JLA jj i aJ LuSLx-ij 
^jj) c_t^j-u ^j_lAJ) a i >■ ^Jl cdj^tlu 5 J i n^^U fiLulitll 3 j La a* 1 1 ^ jJLj 

I 1 

^Iji 8 CH 3 - CH 2 - CH 2 - CH 2 - CH 2 - CH 2 -|CH 2 - COOHj- 



,i6 CH3-CH2-CH2-CH2-ICH2-COOHU 



olji 4 CH 3 - CH 2 -|cH 2 - COOh] 



~7 

((Coenzyme A» . « 1 fujj^l jL£.L_u_a» d Ac- j!U\ ^jJI JLlAJI 
Cj L1jj-j>. jj-a (jj^-ILj jjr-fcj 4dUli \ 3" jjjS L_£tlllifc3 L^jSUj 4^Jl_u_u 
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>UbliSJI 6aI 



C)1 JlcI i ii a ' alliej dJJj^ j 1^1 ^sc^j (_paj^M ^*^>« (j^-i (J-*-* (^-O- 1 ^ 

. 3jIj_>JLj Ij_u£ jjLu V L#j| ( _ ;r 3 CjLx-ij-i^M (j£. CjLajj_i^/l 

j<uj_i^/l -Lcl i ii <u ( _ ;r ia>jJI a i >JI L$-l3 Jojjj-j <_jjJI 4Ja3eUI I JLu 3 J i n^VI 
i uj V ljr jJtjJ\ -i--tl jj] (^^lo* ^LjLfli I JLs. JoLijjVI I JLfli Sjjs 

1 q , „" ^j^. .tl Lc.j Ljjj i^ujj^/l JlC.1 i na £_a JoLiJjVI I j-fl> (j-a l£LC3 

( _ ;r i^. jO-lj_)VI JlC.1 i ii a J l -« * '_' jjJ_t£.J . L^jjL^j (^J! J l ajj dlaLdl 3 J i n^Vl 
Jo Lasell Lil n i<i £ Lj-=*<-!l £ ^-^*^' cr^ ii^ '"'^ ' '"'.'"j ^ JJ- ^' ij' J^-^iJ 

a^>j| a_AiJi <jV diiij ^ijjJi (jic L^JMii^i (>^>J l^tjj a^LLJi (jJx- 

ATP olrimjjJI (jiiMiiJ! jj^jj/jjjjl Si o i nil 3 i innitl S^UI lLUj f. j3r~ i uJ 
4-al JL^-**i i ill »^ i n" (jl ^iLaj i V t. i i i nil I JL^J ^jj-Aj •« I ^-lj-lVI JlC,1 i n a» ^_u-a 

i ' La) ^ ' tl) I _5 1 

^1 I j ; Jj i^ijJIj iSjljLuII 3 J i h^VI Cil jUr ^l^'itl Jju VI lULjjjVI I j-fl> 
l_cJL*Jj . 4l_aL^ 3 'I aj i 4_lL>JI 4_La JjrVi i n" lilljjj . jl j uiXI 3_jL#j 

cL-ujUj l£ jil SJaLUJI ^ JjL^JI jL^ala^LIj (JjLoJI p_.kr.lt l^jj VliLo I jjt, 

. l^cl^l ^fl>Lo»L 4-l»JI i^LolSLII 

S J 1 nM (j-a £ Lj-><JI £ ^-L=*>J' ' Cr^' SjLjLiJI (^yjt La iJjLu/ (JL<jij LaJJJ 

2 al La II ,j_a IjJL^ S_J_aj«JI ajjt ^ i'W^'un OuL^ Ijl iSjJjtjdl ^Li^Vl 

SATP '"'I a 1 ujAll (^^ijJI (jl^j/jjjjl CjLljjj>. 5jjIL>J,l 
jo£!^>JI ( _ ;r 3 ^ 1 n" t Vl Lul VI i^LtS ^j-r 1^1 I JJt (jl (j-a ja£.jj| 

2 al La H 3-J-<iSLi 3 J 1 n^Vl 3-j1*c: <JSi 5_ajir"i i nil S^LtaJI A^tS o' <J^ 

(2^U-u^-t-l^1 CjL1jjj>. (j-a JL>.lj ^(j;jj>» JLsr**( i nl 1 j| fibl i ^"1 Jl^J . L^JLq «L=»oI_l1I 
,>c i^oLUI S^LLJI ii^LcLaUl eliJt *J_J ATP '» ■■■j a II ^^LiJI 
2_jLa (jj^J (jl g-jLaj i uj S^LtaJI (jjs IjJ^ w La «" 3jj^jJ,l Sjtx^^/I Cj^LcLoj 

.jlj All SjL^j ATP cjLjjjj>- (jja i^j^>- 
iSju^VI (J^-Loj d juJ I jo.1 j Liij^ oJLijl Ijl 3_pJI 3_Ai>JI (jl I j_a> (j-ifjj 

JJLjjj iCj^LcLojJI (j-a d I i ill i nil oJLfli 3_jL^j ( _ ;r 3 (_>ij^ 4jLa ( _ ;r L^. J l aft ' LgjLa 
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, 2 al la tl sLjj.Lj s;!j^>J! 3_jj^x_a 4_i_La.<J I aJJt jji ijj^JI ( _ ;r I^. Ltl 

Ojjj>.| (jjjJI Cjj^txll (jl (j-o (S-C.j-11 (j-l^J . 4_l»JI tLilsell cL-mJLllj 

3 j 1 >JI Lg-ajlir~i i ,i" (^lll Slu^l 4ijjLA ^ I i^iVl Lj3JL& 4( _JLr>JLI I j-4> 
Cj^e_JI ojuk (ji VI 1 1 j * a 2 al Utt \r- Jj uaaJlj njjjtjJI 3 J i n^l ^-tP^' 
(jJull 2-lL>JI 4-a jir" , ,n (^jJI u i n<<ll (JcLilll 3_3jjLa ^ lj_u£ CjjLfl! JL3 

5 ll dJJjl£ ./n i ,i ->JI ^-3 3_jJ_&jJ| ( _p 3 L l ^.>LI SJj^iaJI Jj.u^LuJI <L> 

a * * L$_i ^_Llj <^H-II c\_"_jj-La_J1 r J tJajl jj_a i>rJ-^ * i_}l-5e"JI^ 

(j-a >^C-J J^pjjJj^JI Jla ij«_<_a^Jt ^ tlllj^j u i ni l 
( _ ;P £3 oLJLjjlII J-J-*>- I JLs- j-a Lj^L-ul J-pJ ^ ^!- :>, -^ 4_ji>JI (j I jJLljj 

«ljj Sju>.lj q^jj^LII cjIj i i—ij^j^Li ( _ ;r LajJI o -»JI Jjj/^Lij/ (j-uj 

Lai . Jl2jlJI jj_>JI CjLo. i_j_u^j (J!Lo LaLaj .J U , ... ' * d 1 1 ill i ii 
(_Lm/^LvoJI oJLA o '^'.' o' J 1 - 1 -?^ hJj^jluiJjSJI (_p-a 4 j"l-»Jl CjL£j_U SJLs. (^yi 
£_a I j ■ » j ^j|j_oJI oJ_& - La i "j ~ ij-a^M Jjl ( _ ;r 3 4j-uL>. Lcj^S i.h iuS!j 

^c-A.sl i n"v t (ji l_a^ 3jU_u^t ^j^-AjJI o J i n^t ^jJA-ilaj i * V jjjjjl i nil 

. I JU>- J w i >i J-^-S-J VI I J~ 7" i •■ 11 (jy-S (jj-AjJI ■ tal fllLa. VI . .." V 

Sj^I JU£^I ^ ^ jil *V|a 

4 u t ,ij3j jj-^^' (3^^ p ' " "*^l ^J^^ (j-* ^^3^ icLu-AjJI j^psLi^VI 

.4iiiiJ.| 4jt , iijVI ^ 

j^ujj>. Sj m i " il l i5jill cjLLa^a jjl (3^-" L*-o ^ i 
3 j I -kll ^ 3j_p.Vl j (jJjVl SJj'; mXI t;r it L^jjj£jljll o i n* (^lll j 

ScLiSLi j»ljjj| u I c liJJj J « a3 Lai! Oulii i u a 

LjjLlLi^ ^j^>o (jl i '■" cLj_>JI «LlL>JI CjI o i n jj-a dun (jj-^J ' 

.4_JLc, " - I A< 4-utl-LLa 43 Jj 4j^j_>J! 
'"'I j I i c L^_i - tal A",-^VIj 4i)LIaJI ^Lul CjLlLxC. (jl i_ijj_LaJI (j-aj 
3_pJI Lj^LiJI JSla i j j j£ JLs. ^1 3_iL-tx CjLlLiC. Jj i3_jj^j_a 

(..I, ii || j il^j 4j^jL>JI (_^2JI CjLLa^ta lLIIIx" i ( _ ;r >JI (jjlSLII J i n-v ^jJs 
L-J La~J (_g jJI £J3 jJ.1 (j-u-fl-i (j-S S^LLaJI j^jJj 4j| ' L»-Ualj J Jjj dJJ j 
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. I gJI clli\ «Lui La LLuiu 2*1 taJI tfjut (j-a JLaAj V diljjj . Ljj|jL5exi ul 
pLij "j a II (^^LiiJ! (jrLjj/jJjJ)! Cjl_ujj>. (j-a (jrUa-LLa ^l^*. 4la^ej SJsLLaJI 

iLgj jjjG^I ^LuLuijSLII o}Lc:Li-U! ^Soo-I^]! SLuliJI ATP 

jl (_JjJL!! O I ta-se a (_,_!! ^Llo~V! (jl i 'I i"i .3jo-l>JI LgjLiiaX JSLi 
SJLa. ^TP 3JaLLJ! iIjLIjJ^. (jjs <L«Ijj Laj iLjjJUj£jldl 

(jja JjL* jJL9 (jJI ^Loo Lj>L>J! ,>jufc Jla (jLb i3j£jl>JL) a j2j ^^Jl Lj}L>JI 
d 1 1 ii ilL) LiL>. ^jt- 1 JLA (jl JL>iJj t^J-a^. (j-a <Li A^JaJ La £_a l < i ulxu SJsLLiJI 
(_gj I U (jl ^J^JI Jjj SjLCLS Lj^L>. ji i^ila jjjUtl 2bti>.| .-.M Lj^LiJ 

. 4_a-i Ju t n a ^ a i a * ijj^tlu (_£J-JI 
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fbiaik 



L^jLbi (j_a file j_aj?e_a ^ ' •~ > ~»**' * 3_}Lc (JjjJ! ^JijJ 
i^yii-l jJ! I|j ia! q£l ^Lajiil SJajjill till 4lut ^yic 
(j;jj>. i Cj Lc^-aj^a c_(JjjCLi till jjjjjl £JLA ^3-23 
<_2jj<j (_£j^>.| 4_i^jL>. CjIjJs i *-^J J * Uj^Lu' <j-° 

u I r (jljjLjJI £-<-a I f La jig. 1 1 .1" 4jt1 ( .i^fl 

. LjjjJaljl ^1 Jl 1 ."ill JjLej (_LoO 

jJ! <j->JI (jjl^JI J ui-v (jLa Lulj (j! ,3jj-u La^j 

2 "I se-LaJI 4jlJL> K-SljJaVl 3-La!j^a tpjauJ! 3JjL* 
(ji 1 i(j-a^!j £-Ls J_)! p la j ,j-a La i^Lt-li!! 

£_«-j_><JU cjULs 4_j_2_lJ 4_aj^U! SjLuJ! 

(jl La-j ' ' d L^a-LajeaX I Li^L>J1 (j_a (JjLjJ! 

(J_Li.J_I! ajl <Lj a (_La^^/l 4jv^JI I gjj- 1 j j j»J-2j 
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»UbliSJI 6aI 



. (__)J^_IJ>J 1 A ti * lLLJjU ^jj-Aj A( J3 ->J1 (jjl£Ll! Jlj_iO* ijr II (Jl I cU_aj2J 

( _ ;r a , t L^la t_ij-2j V (j-Aj 1 I jl>I Lajj_ij (_g jJ! (_j-><-II <1>j^>J' Lj^L>. 

( _ 3 ILoj . . . SdJJj (J-k-oj (j! L^jSLaJ I ^j^ a iJ-o-jJI j Jj ir^Vl (j-u (jl 4Jar»J 

jl^j. Ji.b ^Lajdlj ^Vl ^ 

i_3>ll>.V! I JL* jJb Vj ilj^u^ jj>.V! {jC • ahxj Llo }l£(jl JJljjj 

La ,>SL!j ,>Llc LlLlJ! Jitl /\ ^bUd! ^ /\ l( j}U.Vl ^ jf ^LlaJI Je> 

Cr Jj«_i LllSLIj iJSLill ^ <_3>ll>.V! dll j£ JUualj V (j^tjj -(>>JI Sju±x\1 

OJLAJ ii La «Lj sLi^sLi. 4_oLj_a_i^ CjLa^Lc l_La (jjl^ JSL! (jl (j^-JJ J-2J 
jj_SLij V (j-Aj ij-a^/l SjLjj f_y£ «U Sj_L«-aj n>Lj^Lr»J Sj_L4-« J ft «J CjLa^L«JI 
, - 1 1 i^j (_p_a liJJj Lj-liLa i4_l>J! CjI_1jI£LI! (jjs j^s-I (jjl^ (^1 

(j^. i_3^Lo-V! j»L<u i—aljiej ( _ ;T ^. (jjl^ (jl dJLiJI (Jj-Sj V Laj Cj-Luj 
. d L , ^.^tl (j_oAj ji (j_u_L>J! j-^' (j_a LjL^ (jlj (jr^* 4 mi 

Lj^LiJI (j_o (j_a (jj^Llj m"i in a g| j i"i_i =U| (^i^. LiLo~i 4jJJ j La <J 

O-a 3 « ^ q djj^lJI oa^j Ij^iH 6i^' ?ULl!! ji-l a^j 
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5llL>. ,j_a 4-tj- La i nVI L>L>J! (jj^l ojpjal lil <u! Ijt; — .Vj sLjij j_u^s ^ 

L$J ^s. JJJG j<u i Vji I j» a (jji^^tu I j IlV Ij i3j_»iLLa L$j jojxjIj V L$jLa n_Sj^>- 1 
4-i^>L>. 4-a^Lc (ji^. jjj-«-JI JjLxJ L^jl^ jl i 1 j i L#jL£j i I j -> U , „ ,i i iit~m 
ill LeaJLlI Jjua i Lflla I g-llc <_Sjjijjj 3_lL>JI OJLfli L^j (jl «^jt^->" . uj 

.jj|Ojis- (_y3. (jjL^ (_yll (jV^tJJJ i L«-a (jLqj^ l ljj 

(_g j JljJijJ! (jjLdl I JLfli (j-a sOJLi 'Ljii- VLH^ Cr^*" ""'^ VI (_yfl> Laj 

JL^LIj LaJ_t£.j .j^jJI 4-oJI i .itl (j^iA^Lillj <_3jLil!l S_lL*c Ij-JJJ nj-QjUJ! 

(j-GjliJI (j-uLa> (<s^=jJj i L#J (JjLx-« (j5L^ < ~ 'J-^ '^II^I' £ ^4 : ' , ^' * 

(jj»_o^LlJI ' "'I i c (_yll JJJJ • Lj^LiJI JLfli (j-o 4j^Lj (j_a I Jlj Jl>. LuL^ 4j ^SLa 

. . . . I jlSLaj 4 i .I aL>. j<u i4jljIj =LlL>. (j-uj jljjl>JI (jjl£LII I j-a> (j-u <— 2j-«li!lj 

CjJi*j i_3jL*llJI 4-lLuC L$j^ j<Cu 3j_a 

4-j-geJLfl-i '-^^ Li^L>J1 Jjljt-a tj^ ::t ^- 1 Cr-^* i ^^ J ^ > ' i ^-^ > * (j^^-^ I JLA (j^-i 

.g-lai nVI (j_o ^ 1 1 ai a SjoJj tbtlaa (_yJI j-o^l "*jl-#j Sjij_oil 
i(jL^ J-i3 ij_aV! (Jji iJJJLfliLJu La SjjJtlll OJLfli Ijlj (j^s (j ) ' aj joJj 

i"i l_j^1_>JI i_3jjil!l ^ j 1 1 c (jl CjLj .(JLii. '^L»^ 
4jj^tlll Ijjj>. I (jj jJI i\ <iUtl j»LS iJLiiJI (jji LiJ-^> <■"' i njlj i (j a-i^a. 

.jjl-SjJLi lLLJoJI ' " i « ta 3 iSijLa-a ^jji-l 4jj_>«j >Ijj>-Li i«LSjLjJI 

( jj3 I Q I^Jl>. t 4^_LOj_uVI ^1^-1 1 (J-° tlA^ ^3" 4_1 ^1 oWII JuLl 

(j\£.jjj| (jjJLfli Lj!>L>- I 'I ^" i Ij^sL^ (<U ij-ojs-^M ^J-iJI (j-a I 1 iijj i(jia-uVI 
JtSj ■ S. ( ii^j-SLlI I C^»«J I i j Lu iIjJlxj La Q^iSljj l^s-ljj i«m ( _ ;r 3 Lkjs 
■ I J ♦ " (j-u-a^-Hj 4^l_Uij_JI 4_ji_>JI (J^>« Jj^i *ilj-a_>JI 4_jJL>JI q\ > la 3> j 1 

4 Ij i ii^j l^jjlJ Lajti^. ij_a^/l 4jL^J (_y3 (j-uJJJ LjJSlJj t^Ja-uJI I JLfli (_yLc £ *-y-«-a 
^a 1 j Lc ' dllsej ^Jt> (Jj i i *^ CjLu (j_a >."' i njl g I tJaj ul 4_lL>JI aJJb (jl La 
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I (j '< r !JlJ-«_i j i nit tjjofc U^>" ' ^6 ,a p^=^ * (jrd^ 'j-^J 

. Lg-ilc l_3jjLu (jl ^ilaj ' ^jj>.t ^I-jI^* (j^. Lljt_i 
(jj»_a^Ljj L^_ll_3 i(_£j^>.| «lj_«^>. <LlLs- «!j-«->J! cLlLJJI • 3 'I ■ aj LaJ_t£,j 

l_3jjLu La (jLcj-*_uj (JjLuiJ! * ) i n^M a * ) L^se-ln-m (j n i tuejjj itiUj^ L^Jt-a 

I j I J-JJU>- L-oLi 2ja£La L$j(-a p^tlta Lg-uaa- CjLu J^a L^ji dJjjGj i Lg-lic 
I $ j o mi (jl (j-SL«j (j-^' 4_JLs_«JI aJJt (jl (jiutJ-l! (j-oj .(jjjlj-«j>. (j-Gjla. 

I J_i! LkjJI Lfru-iaJ Vj iS-SjLa 43Jj pjj i Lj>LsJI (jrU i_3jL*j]I "LlUjj 
■ La • ~j "■ Vj £-0 sLUijiaJ! 4-lL>JI jojalllj ^La CjIj_U (j-a Sjjs (_£l 

Lj^LiJI I « I (j-il i ii II £j_jj_LLi J— *»l (j j " i*Ij-«j>. 'Lj^e-i - I i Sa-iJ 4-lL>. 
1 o it JU>. t t^-ldj -i^l (j_« ^"*t-»a (jjj£[j (jr^i i^Lxsa-uJIj ^lj-4->JI «LiJt_Lflj_o V I 
4jLo j_«j>.^/I g * a i uVl (j_o ,_Jjj>.^/Ij i3jLU 4jLa (jia-uVI g-la-i nVl (j-o 

.asm 

Cijl "i" t nl LjJ&Llj J-f^ J^>- (jJJ *l nUtl 4 mi it>-^ t—ijLstlll i>J-fl> CjjLil JlSj 

p J " » a 'J t4_ajl i ii tl i_SjL*jJI jlj_u/l «^L*1"I sLlCjJI p jj'a 

I ^ - A * (jl L_i^L_>JI i^l 1 J L^j i .." 4jr lll fiLajj-LaJI (j£, (■''it- ill 

(jl i(JL>J,l I JLO> £+iys-.\ (_^J-II CjLj/ljjJI i_oJCis-a (j_a ^ i eaj| JlSj . Lfl>j_LC 

Sj_j_4^5j L^j 4_i^L>. Jjuo iju>.ljJI ( -5 -><-!l <jjLdl Lj^Li. (j-a «LlL>. 

(j^jjjJI (jjs i^j^>- VJ ( _ ;r fli La 3j_uiil 4_o^L*JI DjJt (jl JiJU Li^lS ^ i eaj| Ji^J 

(^_b i I g_se_La-ui (j_a (Jia_) J i 4_j_>J I <LlL>J I j I JL»_) Ja-uj-i L>. (j_a 
«Qj_Ljt i(_j_clj_fljl d l*C i"ij nj-Ujy-ill IjLfli i_i_i^jj (jLa I JLA (jr^J -o^ 3 ^ 
jljL>J ( _ ;T J>. j Lr»J I ^la-uJI d '"^ 1 (J^>- lSJ-^J sLSjjJaJI jl i5jsL«JI 

L}Li»J «3 La= in U 4£jUI» ji ^LM-iJI tfj^J SJ^usIl 5Lo>LlII J1«j tiULiJI 
j^ u -g T i-i Li^l_>JI aJJb (jl L^ajj-La (j^, (jSLs-i (^yllllj i Jl>.I ^11 (jj->»-il (jJ 1^-11 

CjLo^Lc.)) 4-lLc (jj-taj (jl (j£L«-i La jl itfJLfli i_3jjijJI CjLljjj>. (jl jJLjjj 
i^LpJI Lj^LiJI LlO^ jl uiljVI Molecular Markers ))«4-uji3^>J I l^j-«IJI 
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jaSLajj (_yJ-JI CjLjjij^JI ^liloi . ( _ 3 ->JI (jjLLII ( _ ;r 3 jlSLo ( _ ;r 3 L*JL>u (j^tls 
'' AjoI] CjLj-Us ijr 5 ^cSLrtHll (JiLo i u-»U 4j^_ij>J1 CjLlLojlJI (j_o J-i^ (jr^ 
CjLo^LkJI (jyj-k (j^- JUti ^Ir <_SjJlIi idl! j J^-J i£_a^>JL jj< uJI 

(_gj_<_ujj ij»jJ! Jj I La.j 1 LiiLj/ LcjIj Li£ (jjjsj^JLa ij^jJI <La]L^J! 4_ujj_>JI 

( _ ;r 3 VI j-JJj V cLiSLJj i»l m ( ill jj-i oL^Li-j p 1 n->Jl 1 £-J-«^>- (jJJ ^J^H 

jl J-«-i 1 S j « ' Lo tillj (JjlAj ' ' L^LiJI (j-o <L^L>- <ic jjij*-o 

( _ 3 jJIj 1 L$-> cLi^sLiJI 4-ujj_>JI CjLo^LkJI (j-a L^L>JI l_ ^>*^? 

c-^LU 

(_,jJI (_3-*J iaJJ! L}L>. Jl»-j3 S-uj^jJI oLo^LlJI i>j-& Jlo (jla dl! j£ 

£j j_i^M JL& ' axLaJ LlLljo i_/3»3M ^J-^l j» JlJI (j-o Lc 

(AB <_i I) jl (B jl (A I) Jlo j>o>I! ^ *.<.' L>! j-ojj <L^>L>. JjI '^'a ^ 

•(Oj) jl 

L^L>. L^_i ^j-2j <jiuL^ cH^' (jjuo^tlll ' "«l jt 1 jjLa ijjjjLj/V! Ijl& (j-^J 

( j_C tjl(^s_Lj1 ^Jt 4 4_ii_jJL>J I ijr 3 L$_Lo ( _pajJLl! jL^ ^ *^ 1 uVI 
Lij-j-C (jl-JJ I j MJ j-ujijllj Lj£. jj (j-a (_yJ-JI L^L>JI (_yL. i_3jJliL! 4_ujj_>JI 
j_i^>Lt£. jo-ifci Cjljjjj>. jl i4_ujj^>JI CjLo^LlJI aJJt jjjjuj . Lj^L>JI (jjs 

<L>-j.s I r oLo>L«J! 9 j g a i^yJsJI (jSKJI J 1 ii-w (_yfl (jjoV! j ^LajJI »Ltaj 

i_3jj>iLI Lo d Ij i nj LilllLa-j (jl (_y>- (jjl£ JSU Jb Vj id j n iti^fl (jjs 1 
4 ui-fl-j (j-jLSJ! ! j_A j_a J V! j ^ji-Vl Lj>L>JI (jrUJ Uiu 4!j_i£l! j i,>Lj>Li. 

<Lal ta-jJI VI jjjk Lo 4_Lijj^>JI cjLo^LuJI i>j_a (jl j j m~Li (jl LuSLojj 
j^ij VI (jjk Lo jl iCr jJI (jjLCIl LMi. I^U-sj L ~A\ jl 3j,^V £JI 

i4-j-uiJ ->JI (j ■■ aj Sjo-ljJI 3JjjJI jlj^l J-«-»J Lo£La . Lj^LiJI tfjuk 2j i alaJ 
1 J ~ J ■ " =e "i (j I r JjU Lo L^_Lo J£ J-ojo (jl Jj V i2L_>JI L>L>JI dilju 

.4_Lo Lj^>- j_5^ Cr-^' O^"^' cr'i ' ""' L ^ L £* ! i3 ' ^ ' " 

ol\ Lol 1 n-vl < _ r >JI (jjLCIl J 1 ii-v. (j-oVl j ^LajJI ^Ltaj ajiej 1 ajj 

dUL^o Jljj*HJL 1 . i -v Vl tfjj* j»j-23j iQ r \ 1^ V't l ,jx SjJLc (_yL. 

p 1 11 ->JI L^L>. (jj-Lc ^j" 1 aHJI 1 (Jl jj?tlll I JLA ^LljI ^j^jj i4_ij)j^j p 1 h-kJ1 
iSjLs-Ij SjLs-lj L^L>JI (j 11 1 w j*» ij^jJI 5-aJI 1 .ill 4ijjJaJL I i_3jjd!lj 
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»UbliSJI 6aI 



iLgjLo^Lc JlLa 3_ujj^>JI L$jLa)M-C. CjJL>.j lil i LgJ 2 SjI La a LgjJL>.j IjLa 

v^jLo^Lc ol j L^LjJI ^ jls-I ^jj^-j lilj iLgJU-J Lgl^jjj «Ul 0j.1i>>> cJLa 

oJ_fl> (Jj i« Lil i." i i ii j 1 aJJt» iJlJLa 1 1 j A 1 1 * (_yiJI CjLa^LnJ! i_aJjitj sLujjj>. 
4-lL>J1 £JLfl> ^ -i-^Ijt aj ^"a i jl_>JI ( _ ;r 3 I gale L^iSJI i_i_aja 1 1 ijlr dLoO 

CjLjjjJ ( _ ;r 3 p i n->JI I J 5 I taj 4 __ r ILl I * \l < >■ 1 1 ^1 , n-v^l aJJt, q\ JLso ljtSLfl>j 
(j\ 11 i n~f tlj «^L>.jJI I a jj| »^ty, . .." i«Lj£ MJ-? d i loa * a 

^1 i,i-vVl dlLj 4_Lc Jljjsj V ^jd! (j-ijajJI illjl i .ill JjlIj . b}L>. (jjs 

L>U»J 3_<JLjj^>JI cuLa>LjJI L^_i ! j22 ^\ 4JJLJI SJajJI dil3 l^U 
^1 mj.Vl i ,i 'tVl £jj 3_lLsj(J 3 j i mjJI oLa^jtil i^Jia-l ^ i n>!l 

p i n->JI (_>^i3j (_y£ l. i i i nil (jL^ LxJJJ i^Lj^l 0jLfl> ( _ ;r 3 I j ic OjJL>JI jiS-J (jr^JI 
■<l I* (_a}LiiJ (^Jl J-^-jJ ij»LjI SjUlj 3_^.|jjJ| *Ij^-I JUj J-o-jJI g-j i nil! 

Lj>L>J 2_ujj^>JI oLo^LkJI {jz. ^jjjll ^jim^II I jjt, ^ 3_ujj^>JI cijLa}L«JI 

. (jy l <^>^l p I u -»JI 

^ j*^ * ' alb p i ii -»JI ^5-^-1 ^ N l ' ^ 1 1 ^1 i VI 3_}JjLLo £^o-> I i-dLt_Aj 

al iii-v-VI oj_fl> ,j_a £-_j_> (_L£ (jl (jl_^>.VI jrn l (jr-^J 'J-^Ij U^^ 3 " (j^ 

^5 a UajJ I ^Uej . 4_iic - I lI3-2JIj La J^p- J *— Cr^ U a ' a "*""'-' 

jtui> 

^1 i ii-vVI (jJjSij ( _ ;p 3 Ja^VI (^yjt j u »"t Lj^LiJI (j-a 4j^sL>. ^Ij-ll ja-" i^Litlll 

■ p i ii ->JI L^>.LlrEj ^'Jl 3jLtiall 
• 2 i a i a 1 1 Lj^LJJI ,j-a ^1 Sj^ij I j "jj^"' ^-"^ Lj^L><-!I J^itljj 

( _ ;r 3 ^LajJI CjI (jlj 4jjjljjjJI 4jj I LtaJ I Sjill <<CjjLui^Jjja» j<ujiLi 

jo_<-ul-i i— Lj^L>JI (j_a Lj-iLj Lcjj lilljl^ Lj^LiJI aJJt w ta «jj ■ i n->JI 
L^j-Lc ^g-LLa-j 3_i j Ld_a_tl L^L>. ^-^^ t « 3 ia I a o j 1 1 1 Li^l_>JI)) i\ uij^a-j] 

SjLi/VI ^^L<j/ Jixj (j-Aj i«T» Lj^L>. dll j£ u n i n~'q («-<-ul LiLo-l 

Lai .^fi i n-»JI i ^ r S ^J-o^jJI J^>.^oj jljjVI CjljLiol I taj !il 4cQjJ_>JI j^^oj-^JI 
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Lj^LiJ! tfj-Aj «B» Lj^Li. n i n"i'q n_gj_oj pu-ul I Jj I Laj i 

1 La *" I j " -i a i4_!l_]jL_>J1 ( __p^_j_>J! ijr 3 jj^-^-I^J .ilj^^M ^^Lj_u ^Lo_o 

^.J Laj ' (jj-Aj i«QjJ_>J! (__jIi^_j_>J 1 1 ( uj ^J* dJ La^ L0L4-I if*\-3r 1 u \\j Jjj-uLu 
l_Aj_i_ajG_i dili Jjlj j»j-2j i4Jl!Li 4^Ja iff 11 1 n*U J «}L>.Jl1I i_ajjtll! 






T 

T L}U. 



B L}Li. 




j_jLSj<jj i4jjLt <tcj_<jij 1 >VI ijijj idllj (_Lt-flJ LaJ_t£. . «LkjiVI 

tfjuk Ijljj ((OjLu/jjjJLId Lj^L>. j_o jJ I Ljj^SLJ! Lj^>L>. (JjL2Iu Loj_i£.j 

tfJ-A j m"i 1 11 J (_gjJI La <— Sjjlj .JaLiiiill ( _ ;r 3 3j_o~^M L^LiJI 
>Lil^ (0-«JI ^ Lj}L>. (^Jl JaJ*i!l Ij-p Lg-cSLJj . I j La il Uj Lj>L>JI 
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( _ ;r 3 J^i-jiJ i ii a ' kSj liiljuj i4il>J,! CjLajj_i^/! (j-a <l a fa se a LcIjj! 

ljr it 4_ujiLj/^/I I j" 1 j a (j 1 j J jjj 1 1 J a. al a jj v d tj , 2Cj . 1 1 a 1 a ^'a 1 ,jj f 
aj 1 I SJjSjjJ,! CjL$j>JI j Uaa-jj i3JLo- Jill Lj^LiJI 

(j.i ui-seJHj 3 I 1 ^jJI LjpSLJ! Lj}L». tjljJijaiJ '^i"itVLi L^LiJ! tfj-ds 
La JLtCj . 3_jj_u£L±JI Lj^LiJI OlA^J 4-ujj^>JI CjLa^Ltll OJc-p L$jt^J (j I j JL>JI 
Lj^Li. (jlj JU>- w I c Lg-J Jj , ^ ", I " j i L^jt-a Lflase-* Lj^Li. Lgji i_3jj>3 

LgjLa^Lc j! 3 I j ^jJI Lj^LiJI i>jLfls 3 q , JJLu dilju L^jt^j i^La^^U! 

j La-aJI * Ci i n~w! L^jl^j icLt-aL>. cLSjj-Lsj «T» Li^Lj>. Ja uj ***' 9 4C_uj-C ^^^y^u 

ii^LS JL<-uj! ^ '^jj 'cH 9 ^' (IhLCII j 1 1 i -v. Ji-lj 3jjL«I! al . .i-*.Vl jj»._ajj 

Lai 

LkJIoLauLOJI 

3JLj/jJ! ^Lilj cjljLi/^l (j-a J^j-U (JLj/jI LgJ (_^>- < I j ■ 1 «T» Lj^Li. 
(jjj^Jj 3_d_a-c ■ La j ~ (jJI i^gjijj ( _ r $a i3_uLiJI 3JL-ujJ! La! .(jl£La J£ 
tfjut j-Ojtjj nj_$£ll! ^ L^ia 3JjLa jIjlc! Ijuia i3_a>j_<iJ! ^La^U! L}L>. 

.3£jjJJ ^LCa ^1 L4J ^LcjO^I 3jLUj 3JL^ jJI 
L>Li- (8-uiLj ifljjjJLl SjjLlaji)! L>L>J! j^ju iSiULUI SJLj/jJ! La! 
iLaj^LjJ! Lj^Li. ^«_<-uLi Lj^L>J! (j^s (j^sLi. ^1 J^tll! ^1 «B» 
al 1 11 ->.V1 ,j_a 3_Lj|_a> cjLla^ ^Llj! ^ lr SjjlIII L^J 3j_o.VI Lj^L>J! j-a>j 

,3jm-wV| 3jJJ! ^ «Y» 

OjjSj I nK ijLljJI 3£jjlU ^^Lj/ S^LUail al i .i-v^l jj-flJ (_ylll Laj^LJI 

SjjlUI L$l (_pJlj 'jjj Vj (j V (^IJI ^La^j^U! Lj>L>. £y> 3JjLa> <^jLj^ 
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*/^\ /t\ 



T L,}U. 




UjMj l^- 



V 



^ s 



d 1 1 n'C't J^l 1 1 ii ijr 3 L^ji rt (Ji* jG ijr^J * LjjIiSLJI 3^-^ cLcj-i_uj dJJ!i 

( _ J JLc J-jj-J I J * a 4_LjL& jljLcl ^Lljl (j-o (jSLalu LaJ-lc j-o^l 3jL#j (jr^ (^r* 

J'C i"i Cjlj (j-Gjj-jJI (j_a CjLxjj^>. (jr-Aj , a \l , 1 1 ^| i ii-v^/1 iJJt, ^ jjij j 
Lj^La_j i 'I i ii <ii (j-Aij iS-jLi^j^/I (jLSLa ( _ ;r 3 LjjjSLlI! Lj!^L>- 5 LLa^j i(_^L>. 
Lg-La , ,," . U 'A II I Jjuli I <i l"i a (jj _ui Llii, I I Jj a j la 3 La i ul^J Ljj'i'C jtl 

p i ii >JI i La j ~j j dJI_L*j iS_*j_<iJ! ^La^-SLU Lj}L>. ^1 LgLuo il^Ki 

<j-U LjjjSLlJI 3-jAi- J-a^EJ La-yJ 'J^jL^Li' ^4*" j' -^J-^' d a J *aj vl .'-^t I 

^.a I j i"j l 3_L_Li.jJ! 5_j-L>J! j»L^lJ! ^ ^Lsj^UI 2uL>. IjlG Llaj 

^yjJI 3 I I tJLl oLaj}jVI 2 La ■ -Ij; LjpSLJI oLlLs- JjIjo (<Cu liJLukj iLgiklj 
CjL£j_a 5jl i eaJI LjjjSLJ! 4jJl>. dllju J^cjjj i^Lsji^LU 4-lL>. L$j I" a i 
4_S_jj-LaJ Li dJJ!i Juu L^-La (^alitHll (_£j^?e_ij iSjLUa 5^ J * ' «a CjLjjjj>. jl 
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j jal ajtJl ^j^* i <J^Lu J^^ls £^ 3_}Lc lLLI!} jcIIjj i ii ->J1 £jL>* 3 JlcI i n U 
i ii ^JLi l_2JLc fj ajj 4^jjtl! tfjLA lij^- 3 (j^ '^^5T!- :>, ^' CjljLuai! ^j^*; jl 

ijj J i " Lx-« J £^)-u/i cL2jj_Laj ">jJJ OJLA ( _ ;r 3 4^jj<Jll (j^ dUjj 

Lu-i iuSI jja Lul jlLLo. JLajj i jixjt>J! \^X\ o o^J-^' o^'j^ ' j j 

l_gj-JI ^LUj-uJ! (_p3j_a (jlslj-a^/l tfJLA 4jiLal (j-oj • Lg-ojLaJ jl LgJ 'rViJ (jl 

L}L>JI (ji-j^La i_sVT ,j_o 4j1>. JS^a i ,i->JI L>L>. ,j-a 5uii. ^1 ^ Ijuj 

I j_A I ui M JL3J .(Jl i<l < tl (_psjj,l ! j^J (jlajjlu JL3 p i n->Jl -J^J-JJ tr^' 

jl i(j^al_>J1 c_t_L^j-ll1 4_uLui_iSL11 CjLljj^>J1 ^j^* ) *■ 1 1 1 1 1 1 

. Cjl_i_o^j-_ui]1 ^j^* i ) L u-uU tCjLcl ♦ uiVI (_^aJt_J (^pajjLll! <■ < < i iM 

(j I r jj^l i ii II «La^5e_& IjLjj LaJU£. VI i-Sjjlj V l_u£. V I LuSLIj 
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.(^kJI (jSlSJt jl^. 

i. . i i ii 11 Ij-^Jj i ii ->J1 Lj^li. £ ^-^J 1 J 1 1 ~- ' (jj^' '^^i} - ?^' CjLa^L«JI 

. Llsj-LajG (jJI fjL^uj V diljjj idjL^all j-lC. 



I9S 



4-u-oL-oVl 5jL>.^J1 {jr & cUJL>J1 (jt J) i i ii Q^-p- 1 6uo3l^ 
1— al i ir-il (j- ^lil-J-a £ Li^ (j^£uj i^ljjJ! (ji^. • ' 

1(> »JI <j5l£I! jLui* ^ L>UJ! J£ <L,Li£ Vj 

^pJI 3-^sU»J! 4-uLui-£L!l *OiJ 4J L#ia I (jl Jj 

J 1 11 (_j_3 a^J-x-a a J taj J L^aLtSj Lj^UJI 

I j-A ^ djl 0^.^11 jj-^l (jjt J -o^l d>J^-" 

(j^. 1*M Ml l_3jJLJ V 

4-ulj^JI Jjs! ^j(J! (j-ojjj L^jI jj JjUO (jr 1 *'-!' d>J^" 

JL& (j_o (J^ (J-«-*J • 

(_yIiJ! d d-tla^JI <■ 1 1 uLuj (JjL_ujJI £ JJt {jja _SjJl3cj3 
J 1 11 Lj^L>. (jl i_dJ j ( _ 3 _ULJJ . I jj'a ' " 1 1 a 1 a 3eJ 
Cj La-dtli! I j j_o!j^/l i_iL£ (j-oAj jj (jy^JI ^jjjlSLI I 

Sjo-lj 2 se a 1 a VI lj-23 V L^lS 4jii- (ji VI 1 Lg-Lu 
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JLA se a ' a 

^ a j taj p 3 * " -^-^ o' ^1 ""'^ " 1 JtA^ O"^ £- < • , -'- : •^-■'* ' jlj-Sl 

(_g jJlj iS|_l>JLi n i ii U i JUj-iJI a,\ lalJI ! JLA JlLa -5^>.j (j-o w Sj^J*JI i— SJL^JI 
.(jjSLII IjLfli ( _ ;r 3 CjI J)_y>.jJ,l jj-a i—SjiLo-VI i aJUieJ 

^Lta-Lll I JL& (JlLa -^^J (J-° (_yi-^Vl l_3JUjJI ^jt »1 aUtl ^Vj_fl> ^j^* * uO"i9 

aLlaJ II I JLfli JLXLtaju ^3 j n"i i n"t i L4] V 4_/_b-oLc 4_«Jf> d . , , U 1 1 

4_jjJLS e.\ j~"t J)jjc3-i (_y><-II dpLCH ^1 I gla. I a. (J-2jJ i^Lta-JI IjLfli 5 Jul 1 u a 

4 1 11 «L=»J1 J-Lc »l I 11 lit lijjLSEj Lu (J?lj-!l I JU* I—iLk-I^I UIJ I iMj 

3jjj3 1 3 3j 0JLA (jj-^ i^JUJ^Ij 

Jl_UC d J 3 J 3 >J| 4-J>.^ 3t J l"l tl 4_lLl£, ^JlJ (j-^^ 0JLA (jl (jjJ-jUjLJ 

4_L>.j_U ojlji (jlj iJL>.jJI (jJL^: j^xtaJLiJ diljl^ (^ijJ! I j-4i JCUjj ■>! mitl 
jux. 4J^s j>l jl^ (jlr I (jjj/ iJLj-jJI 4i. ^j-j Mill Laijux. I jUj (_yjJI 



l_J^>. Lfl>lj-i ij?-^^ a Ji*Ji L ^ a ^l J-^l >laJI ^j^* 1 tji »l oUTI ^j^* * uOtdJ 

3j_jj>-j SjJi^ Jbu Cjj^j CjLJLiIII (j^utiS Cr'l l51>" '''-"«"' 

» 'j 3jl!I ^JlUa id)lj-iioj>JI . JUJlJ>JI (j^_L>JI jjJ^JJ ^j^l**'H 4-ij C ^L^lbl 

(J^till 4£jla J" 3j L*i! S I ^J^I'll J^jJI oL\i! J^tj 

. j^jJI tfji^J 4j>-L>. dJLLfli JlJU ^ola ijjjjjjlII (jlj-Ja r 1 j-ul JlJU J^jJI 
j n I,,* 3l_j_>JI (jl idJJj) Jji (j_a (_gij_II I JUk ujLscj^sI i 

.^iJI jIj£j] <>l SjjLiJI L^J c^K ULU 

( _ ;r 3 ^Jl^JI dlU c J)lj)jJii iSjJiill tfJLfli JlAa" LaJLi^. jjjkjojl ( _ ;r 3 I Jljj Lj-iSjj 
j n "1 1 11 Jj iJ^Ajo-VI ( _ ;r 3 4 iil"i-sJ.I axmjJI 4_aJaJ I lj*-pj '(jj- 5 ^' (j^^^l ^ 1 "> 
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6u0jli> 



'fJ-$-M ^Ls-J- Cr* lH^' J^-^ SjLjJI ^ (j^cjjJOJI J}LaijVI 

«L>. ^a-j uA\ j^palj-C t A^-lic jJLu jj_a i-LILlA (j\ La£L3 . ^ Ij^l aJJt ^JlLa j^pajLiLJ 
i(^_lLail]! ts^ 3 * rft-Al (JJ ta dj se I jj-a »-LILl^£ i n a -»JI 

. 4laL"T fi xb (jj la aj seJ (<s-Aj 4jLtl (jjj/ jlj^VI ^j^*.' jjLajj jJa (Jj 

j_aJL*J I J^.a IJ-JJ tfl i 4-ijJi-a 4jSLul£_La ijJLiji jjl JJ-JJ (j^Jj i n->Jl 

(_p-a JUa-H-J LlLj">L>. La Lu ~n q} JLl i<- ( ( uLill cJSaJ! ( _ ;r 3 

. 4jLo- «L$jJj cy""*^' dH^" «Li^Li j_aLij 
( j-a jj-*La ^_al_jj»_J Lfl-ila Cjjjze-l 4_j_>J1 4_jJ_>J1 ijr 5 9-^-^ (J^ 

I ljuk(jL ls ULtJt (jj. 

V i mi tj iLa 3Jkj>J ^ -liSLIj (jJI 5 I tajtx I^U^j ^1 5JLu/ jJI 

i«jj1_>J!)) I jl-i seJ (jjJI SJLu/jJ! ijJLA J-a^. ' (jl I talaj i ulj i£Ll>JI 

jjljj (_,-lJI ^">L>."y! (j-a ^JL>. j-iiij .(>^>- j-Ij *LpJI 3JLUI LJ (jSLa* 1 / 
. (Molecular Biology 4jljj_>JI sL^jJaaaJ! (oi^.) (ol«J! (j-a ^j-il! Iju* »l air 
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